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(54) Assay methods for peptidase modulators 



(57) The invention relates to methods for identifying 
agents, which bind to and/or modulate exopeptidases 
or endopeptidases, preferably human soluble secreted 
endopeptidase (SEP), oxytocinase, neutral endopepti- 
dase (NEP), or non-human SEP, preferably comprising 
contacting said agents with a polypeptide comprising: 
SEQ ID NO: 2, an amino acid sequence encoded by the 
polynucleotide sequence of SEQ ID NO: 1 or SEQ ID 



NO: 5; or a polypeptide encoded by the cDNA of NCIMB 
41110, and determining whether binding and/or modu- 
lation occurs. Preferably said method is carried out in 
the presence of a substrate peptide labelled with at least 
one fluorescent donor dye and at least one fluorescence 
acceptor dye, with the method used to detect said 
agents being a competitive binding Fluorescence Res- 
onance Energy Transfer (FRET) assay. 
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Description 

Field of the invention 

5 [0001 ] The present invention relates to methods for identifying agents, which bind to and/or modulate exopeptidases 
or endopeptidases, preferably human soluble secreted endopeptidase (SEP), oxytocinase, neutral endopeptidase 
(NEP), or non-human SEP. 

[0002] Preferred methods are those which are carried out in the presence of a substrate peptide labelled with at 
least one fluorescent donor dye and at least one fluorescence acceptor dye, with the method used to detect said agents 
10 being a competitive binding Fluorescence Resonance Energy Transfer (FRET) assay. 

[0003] The present invention also relates to agents (candidate modulators, preferably candidate inhibitors or selective 
inhibitors) identified by the methods of the invention. 

Background of the Invention 

15 

HUMAN SOLUBLE SECRETED ENDOPEPTIDASE (HUMAN SEP) 

[0004] Proteases form a large family of enzymes that cleave proteins and peptides at the peptide bond that forms 
the backbone of the peptide or protein chain. Proteases are found in all organisms from bacteria to man. In humans, 

20 approximately 1% of all genes (400-1000) are predicted to encode protease enzymes. They participate in activation 
and maturation of nascent polypeptides, the degradation of mis-folded and damaged proteins, and the controlled turn- 
over of peptides and proteins both inside, and outside, the cell. Their activities are important for many processes 
including digestion, normal growth, endocrine function, wound healing, inflammation, angiogenesis, tissue remodelling 
during embryonic development, tumour metastasis, cardiovascular disease, neurological disease, and bacterial, par- 

25 asitic, and viral infections. 

[0005] Proteases can be broadly categorised on the basis of where they cleave their substrate. Exopeptidases, which 
include aminopeptidases, dipeptidyl peptidases, tripeptidases, carboxypeptidases, peptidyl-di-peptidases, dipeptidas- 
es and omega peptidases, cleave residues at the termini of their substrate. Endopeptidases, including serine proteases, 
cysteine proteases, and metalloendopeptidases, cleave at a sequence within the peptide. 

30 [0006] An important group of endopeptidases known as zinc metalloproteases are characterised by having a re- 
quirement for the binding of a zinc ion in their catalytic site. Zinc metalloproteases can be subdivided into classes (for 
review see FEBS Letters 354 (1 994) pp. 1 -6), with one such class being the neprilysin (NEP)-like zinc metalloproteases 
(FASEB Journal, Vol 11, 1 997 pp. 355-384). The NEP class includes at least 7 enzymes that are structurally related 
to each other (see later). They are typically membrane-bound, with a large carboxy-terminal extracellular domain, a 

35 short membrane-spanning region, and a short intracellular domain at the amino terminus. Known members of this 
family are neprilysin (also called neutral endopeptidase (NEP), CD10, CALLA, enkephalinase or EC 3.4.24.11), en- 
dothelin-converting enzymes (ECE-1 and ECE-2), PEX, KELL, X-converting enzyme/damage induced neural en- 
dopeptidase (XCE/DINE), and an enzyme identified in rodents called soluble secreted endopeptidase/neprilysin II 
(SEP/NEPII; Ghaddar, G et al, Biochem Journal, Vol 347, 2000, pp. 41 9-429; Ikeda, K et al, Journal Biological Chem- 

40 istry, Vol 274, 1 999, pp. 32469-32477; Tanja, O et al, Biochem Biophys Research Communication, Vol 271 , 2000, pp. 
565-570; International Patent Application WO 99/53077). The functions of the members of this class are thought to be 
related to peptidergic signalling. This is a process that occurs in most organisms, including humans, in which peptide 
molecules are used as "messengers" to elicit physiological responses. This typically involves the production and release 
of the peptide messenger by a specific cell , sometimes as an inactive precursor that is cleaved by a protease to become 

45 active. The active form of the peptide then binds a specific receptor on the surface of another cell where it elicits a 
response. The peptide is then inactivated by degradation by another protease. 

[0007] NEP was the first member of this class to be discovered. NEP is a promiscuous protease in that it is able to 
proteolyse and inactivate many biological peptides, e.g. enkephalins, bradykinin and substance P. It usually cleaves 
the peptide on the amino-terminal side of a hydrophobic residue. NEP can be found in many tissues of the body and 
50 is most abundant in kidney. Its physiological functions are not fully understood, but one indication from the phenotype 
of NEP "knockout" mice is that it is involved in preventing endotoxic shock. 

[0008] ECE-1 is a protein 37% identical to NEP. ECE-1 is broadly distributed throughout the body and converts the 
inactive precursor peptide big-endothelin into endothelin, which is a potent vasoconstrictor, important for maintaining 
vascular tone. The ECE-2 enzyme is derived form a separate gene to ECE-1 , but its amino acid sequence is similar, 
55 with an overall homology of 59%. The physiological importance of ECE-2 to endothelin production is unclear. ECE-2 
mRNA is present at much lower levels then ECE-1 mRNA and it has a different pH optimum to ECE-1 , being inactive 
at neutral pH, and most active at pH 5.5. 

[0009] The KELL enzyme is a clinically important member of the NEP class found in erythroid tissues. The antigens 
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of the KELL blood group system reside in this protein which can cause haemolytic reaction to blood transfusions. 
[0010] The PEX gene was identified as being genetically linked to a disorder called X-linked hypophosphaternic 
rickets; a dominant disorder typified by decreased renal tubular phosphate reabsorption. Based on its close homology 
to the other members of the NEP family (49-60%) it is also predicted to be a membrane-bound metalloprotease, but 

5 no substrate has yet been found. 

[0011] XCE (Valdenaire, O et al, Molecular Brain Research, Vol 64, 1999, pp. 211-221), and its rat equivalent DINE 
(Kiryu-Seo, S et al, Proceedings of the National Academy of Science USA, 2000, pp. 4345-4350), are expressed 
predominantly in the central nervous system. DINE expression is up-regulated following neuronal damage, and this is 
thought to help prevent neuronal apoptosis, possibly as a result of the DINE-mediated proteolytic activation of antioxi- 

10 dant enzymes. A physiological substrate of XCE/DINE has also not yet been identified, but from their sequence they 
are clearly predicted to be proteases, and for DINE, this has been proven using a synthetic peptide substrate. 
[0012] Rodent SEP and NEPIl were discovered most recently. NEPII is likely to be a rat equivalent of SEP, which is 
a mouse enzyme, as they share 91% amino acid identity. They are the members of this class closest to NEP in their 
amino acid sequence, both being 54% identical to human NEP. The mRNA of both is highly abundant in the testis and 

'5 can also be detected at low levels in a broad range of other tissues. In the case of rat NEPII, the mRNA has also been 
found at comparatively high levels in the brain and pituitary. When produced recombinantly in mammalian cells, both 
mouse SEP and rat NEPII can be found in the growth media. This suggests they could be secreted proteases that may 
be able to circulate and hence cleave peptides at other sites in the body. Mouse SEP and rat NEPIL like some other 
members of this class such as ECE-1, exhibit splice variation. In the case of mouse SEP and rat NEPII, this splice 

20 variation results in isoforms with alterations in sequences involved in membrane localisation and secretion. The phys- 
iological significance of this is unclear but it is likely there could be membrane-bound, circulating, and intracellular 
forms of these enzymes. Mouse SEP has been shown to be able to cleave a range of important biological peptides 
including enkephalin, endothelin, big-endothelin, Bradykinin and substance P. Like NEP, therefore, it has a fairly broad 
substrate specificity and may have several physiological functions in different tissues. 

25 [0013] Enzymes in this N EP class, like other metalloprotease enzymes, have been shown to be amenable to inhibition 
by small drug-like molecules (for example, thiorphan and phosphoramidon). This, together with the emerging nature 
of the physiological function of some members of the NEP-like enzymes in modulating peptidergic signalling, makes 
them attractive targets for pharmaceutical intervention. NEP inhibitors have been developed for indications including 
cardiovascular disease, and it is likely that, as knowledge of their function increases further, specific inhibitors of NEP- 

30 like enzymes may have a role in the prophylaxis and/or treatment of many other indications such as sexual dysfunction 
(especially male sexual dysfunction, e.g. male erectile dysfunction (MED), and female sexual dysfunction (FSD), e.g. 
female sexual arousal disorder (FSAD)), preterm labour, pre-eclampsia, endometriosis, reproductive disorders (espe- 
cially male and female infertility, polycystic ovarian syndrome, implantation failure), hypertension, heart failure, angina, 
renal insufficiency, cyclical oedema, hyperaldosteroneism, glaucoma, asthma, inflammation, leukaemia, pain, epilepsy, 

35 affective disorders, dementia and geriatric confusion, obesity and gastrointestinal disorders (especially diarrhoea and 
irritable bowel syndrome), septic shock, the modulation of gastric acid secretion and the treatment of hyperreninaemia. 

SEXUAL DYSFUNCTION 

40 [001 4] Sexual dysfunction (SD) is a significant clinical problem, which can affect both males and females. The causes 
of SD may be both organic as well as psychological. Organic aspects of SD are typically caused by underlying vascular 
diseases, such as those associated with hypertension or diabetes mellitus, by prescription medication and/or by psy- 
chiatric disease such as depression. Physiological factors include fear, performance anxiety and interpersonal conflict. 
SD impairs sexual performance, diminishes self-esteem and disrupts personal relationships thereby inducing personal 

45 distress. In the clinic, SD disorders have been divided into female sexual dysfunction (FSD) disorders and male sexual 
dysfunction (MSD) disorders (Melman et at 1999). FSD is best defined as the difficulty or inability of a woman to find 
satisfaction in sexual expression. Male sexual dysfunction (MSD) is generally associated with erectile dysfunction, also 
known as male erectile dysfunction (MED) (Benet et at 1994). 

[0015] The agents identified by the methods of the invention are particularly beneficial for the prophylaxis and/or 
50 treatment of sexual dysfunction in the male (e.g. male erectile dysfunction - MED) and in the female - female sexual 
dysfunction (FSD), e.g. female sexual arousal disorder (FSAD). 

FEMALE SEXUAL DYSFUNCTION (FSD) 

55 [0016] FSD can be defined as the difficulty or inability of a woman to find satisfaction in sexual expression. FSD is 
a collective term for several diverse female sexual disorders (Leiblum, S.R. (1998). Definition and classification of 
female sexual disorders, int. J. impotence Res., 10, S104-S106; Berman, J.R., Berman, L. & Goldstein, I. (1999). 
Female sexual dysfunction: Incidence, pathophysiology, evaluations and treatment options. Urology, 54, 385-391.). 
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The woman may have lack of desire, difficulty with arousal or orgasm, pain with intercourse or a combination of these 
problems. Several types of disease, medications, Injuries or psychological problems can cause FSD. Treatments in 
development are targeted to treat specific subtypes of FSD, predominantly desire and arousal disorders. 
[001 7] The categories of FSD are best defined by contrasting them to the phases of normal female sexual response: 

5 desire, arousal and orgasm (Leiblum, S.R. (1998). Definition and classification of female sexual disorders. Int. J. Im- 
potence Res., 1 0, S1 04-S1 06). Desire or libido is the drive for sexual expression. Its manifestations often include sexual 
thoughts either when in the company of an interested partner or when exposed to other erotic stimuli. Arousal is the 
vascular response to sexual stimulation, an important component of which is genital engorgement and includes in- 
creased vaginal lubrication, elongation of the vagina and increased genital sensation/sensitivity. Orgasm is the release 

10 of sexual tension that has culminated during arousal. 

[0018] Hence, FSD occurs when a woman has an inadequate or unsatisfactory response in any of these phases, 
usually desire, arousal or orgasm. FSD categories include hypoactive sexual desire disorder, sexual arousal disorder, 
orgasmic disorders and sexual pain disorders. Improvement of the genital response to sexual stimulation (as in female 
sexual arousal disorder) may also improve the associated pain, distress and discomfort associated with intercourse 

15 and so treat other female sexual disorders. 

[0019] Thus, in accordance with a preferred aspect of the invention, there is provided use of an agent identified by 
a method of the invention in the preparation of a medicament for the treatment or prophylaxis of hypoactive sexual 
desire disorder, sexual arousal disorder, orgasmic disorder or sexual pain disorders, more preferably for the treatment 
or prophylaxis of sexual arousal disorder, orgasmic disorder, or sexual pain disorders, and most preferably in the 

20 treatment or prophylaxis of sexual arousal disorder. 

[0020] Hypoactive sexual desire disorder (HSDD) is present if a woman has no or little desire to be sexual, and has 
no or few sexual thoughts or fantasies. This type of FSD can be caused by low testosterone levels, due either to natural 
menopause or to surgical menopause. Other causes include illness, medications, fatigue, depression and anxiety. 
[0021] Female sexual arousal disorder (FSAD) is characterised by inadequate genital response to sexual stimulation. 

25 The genitalia do not undergo the engorgement that characterises normal sexual arousal. The vaginal walls are poorly 
lubricated, so that intercourse is painful. Orgasms may be impeded. Arousal disorder can be caused by reduced oes- 
trogen at menopause or after childbirth and during lactation, as well as by illnesses, with vascular components such 
as diabetes and atherosclerosis. Other causes result from treatment with diuretics, antihistamines, antidepressants e. 
g. selective serotonin re-uptake inhibitors (SSRIs) or antihypertensive agents. 

30 [0022] Female orgasmic disorder (FOD) is characterised by persistent or recurrent delay in, or absence of, orgasm 
following a normal sexual excitement phase. Women exhibit wide variability in the type or intensity of stimulation that 
triggers orgasm. The diagnosis of FOD should be based on the clinician's judgement that the woman's orgasmic ca- 
pacity is less than would be reasonable for her age, sexual experience, and the adequacy of the sexual stimulation 
she receives. 

35 [0023] Sexual pain disorders (includes dyspareunia and vaginismus) is characterised by pain resulting from pene- 
tration and may be caused by medications which reduce lubrication, endometriosis, pelvic inflammatory disease, in- 
flammatory bowel disease or urinary tract problems. 

[0024] The prevalence of FSD is difficult to gauge because the term covers several types of problem, some of which 
are difficult to measure, and because the interest in treating FSD is relatively recent. Many women's sexual problems 
40 are associated either directly with the female ageing process or with chronic illnesses such as diabetes and hyperten- 
sion. 

[0025] Because FSD consists of several subtypes that express symptoms in separate phases of the sexual response 
cycle, there is not a single therapy. Current treatment of FSD focuses principally on psychological or relationship issues. 
Treatment of FSD is gradually evolving as more clinical and basic science studies are dedicated to the investigation 

45 of this medical problem. Female sexual complaints are not all psychological in pathophysiology, especially for those 
individuals who may have a component of vasculogenic dysfunction (e.g. FSAD) contributing to the overall female 
sexual complaint. There are at present no drugs licensed for the treatment of FSD. Empirical drug therapy includes 
oestrogen administration (topically or as hormone replacement therapy), androgens or mood-altering drugs such as 
buspirone or trazodone. These treatment options are often unsatisfactory due to low efficacy or unacceptable side 

50 effects. 

[0026] Since interest is relatively recent in treating FSD pharmacologically, therapy consists of the following: psy- 
chological counselling, over-the-counter sexual lubricants, and investigational candidates, including drugs approved 
for other conditions. These medications consist of hormonal agents, either testosterone or combinations of oestrogen 
and testosterone and more recently vascular drugs that have proved effective in male erectile dysfunction (MED). None 
55 of these agents has yet been demonstrated to be effective in treating FSD. 

[0027] As discussed, the agents identified by the methods of the invention are particularly useful for the prophylaxis 
and/or treatment of female sexual arousal disorder (FSAD). 

[0028] The Diagnostic and Statistical Manual (DSM) IV of the American Psychiatric Association defines Female 
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Sexual Arousal Disorder (FSAD) as being: 

"... a persistent or recurrent inability to attain or to maintain until completion of the sexual activity adequate lubri- 
cation-swelling response of sexual excitement. The disturbance must cause marked distress or interpersonal dif- 
5 ficulty....". 

[0029] The arousal response consists of vasocongestion in the pelvis, vaginal lubrication and expansion and swelling 
of the external genitalia. The disturbance causes marked distress and/or interpersonal difficulty. Studies investigating 
sexual dysfunction in couples reveals that up to 76% of women have complaints of sexual dysfunction and that 30-50% 
10 of women in the USA experience FSD (Berman, J.R., Berman, L.A., Werbin, T.J. etai. (1999). Female sexual dysfunc- 
tion: Anatomy, physiology, evaluation and treatment options. Curr Opin Urology, 9, 563-568). 

[0030] FSAD is a highly prevalent sexual disorder affecting pre-, peri- and post-menopausal (± hormone replacement 
therapy (HRT)) women. It is associated with concomitant disorders such as depression, cardiovascular diseases, di- 
abetes and urogenital (UG) disorders. 
15 [0031] The primary consequences of FSAD are lack of engorgement/swelling, lack of lubrication and lack of pleas- 
urable genital sensation. The secondary consequences of FSAD are reduced sexual desire, pain during intercourse 
and difficulty in achieving an orgasm. 

[0032] It has recently been hypothesised that there is a vascular basis for at least a proportion of patients with 
symptoms of FSAD (Goldstein et al., Int. J. Impot. Res., 10, S84-S90, 1998) with animal data supporting this view 

20 (Park et al., Int. J. Impot. Res., 9, 27-37, 1997). 

[0033] Without being bound by theory, we believe that neuropeptides such as vasoactive intestinal peptide (VIP) are 
major neurotransmitter candidates in the control of the female sexual arousal response, especially in the control of 
genital blood flow. VIP and other neuropeptides are degraded/metabolised by SEP. Thus, SEP inhibitors will potentiate 
the endogenous vasorelaxant effect of VIP released during arousal. This will lead to a prophylaxis and/or treatment of 

25 FSAD, such as through enhanced genital blood flow and thence genital engorgement. We have shown that inhibitors 
of SEP enhance pelvic nerve-stimulated and VIP-induced increases in vaginal and clitoral blood flow. In addition, we 
have shown that SEP inhibitors enhance VIP and nerve-mediated relaxations of isolated vagina wall. 
[0034] Thus the present invention is advantageous as it helps provide a means for restoring a normal sexual arousal 
response - namely Increased genital blood flow leading to vaginal, clitoral and labial engorgement. This will result in 

30 increased vaginal lubrication via plasma transudation, increased vaginal compliance and increased genital sensitivity. 
Hence, the present invention provides a means to restore, or potentiate, the normal sexual arousal response. 
[0035] By female genitalia herein we mean: "The genital organs consist of an internal and external group. The internal 
organs are situated within the pelvis and consist of ovaries, the uterine tubes, uterus and the vagina. The external 
organs are superficial to the urogenital diaphragm and below the pelvic arch. They comprise the mons pubis, the labia 

35 majora and minora pudendi, the clitoris, the vestibule, the bulb of the vestibule, and the greater vestibular glands" 
(Gray's Anatomy, CD. Clemente, 13 th American Edition). 

[0036] R.J. Levin teaches us that because "... male and female genitalia develop embryologically from the common 
tissue anlagen, [that] male and female genital structures are argued to be homologues of one another. Thus the clitoris 
is the penile homologue and the labia homologues of the scrotal sac..." (Levin, R.J. (1991), Exp. Clin. Endocrinol., 98, 
40 61-69). 

MALE ERECTILE DYSFUNCTION (MED) 

[0037] It is known that some individuals can suffer from male erectile dysfunction (MED). 
45 [0038] Male erectile dysfunction (MED) is defined as: 

"... the inability to achieve and/or maintain a penile erection for satisfactory sexual performance (NIH Consensus 
Development Panel on Impotence, 1993) 

so [0039] It has been estimated that the prevalence of erectile dysfunction (ED) of all degrees (minimal, moderate and 
complete impotence) is 52% in men 40 to 70 years old, with higher rates in those older than 70 (Melman et al 1999). 
The condition has a significant negative impact on the quality of life of the patient and their partner; often resulting in 
increased anxiety and tension which leads to depression and low self-esteem. Whereas two decades ago, MED was 
primarily considered to be a psychological disorder (Benet et al 1 994), it is now known that for the majority of patients 

55 there is an underlying organic cause. As a result, much progress has been made in identifying the mechanism of normal 
penile erection and the pathophysiology of MED. 

[0040] Penile erection is a haemodynamic event, which is dependent upon the balance of contraction and relaxation 
of the corpus cavernosal smooth muscle and vasculature of the penis (Lemer era/ 1 993). Corpus cavernosal smooth 
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muscle is also referred to herein as corporal smooth muscle or in the plural sense corpus cavernosa. Relaxation of 
the corpus cavernosal smooth muscle leads to an increased blood flow into the trabecular spaces of the corpus cav- 
ernosa, causing them to expand against the surrounding tunica and compress the draining veins. This produces a vast 
elevation in blood pressure which results in an erection (Naylor. 1998). 

5 [0041] The changes that occur during the erectile process are complex and require a high degree of co-ordinated 
control involving the peripheral and central nervous systems, and the endocrine system (Naylor, 1 998). Corporal smooth 
muscle contraction is modulated by sympathetic noradrenergic innervation via activation of postsynaptic a 1 adreno- 
ceptors. MED may be associated with an increase in the endogenous smooth muscle tone of the corpus cavernosum. 
However, the process of corporal smooth muscle relaxation is mediated partly by non -adrenergic, non-cholinergic 

10 (NANC) neurotransmission. There are a number of other NANC neurotransmitters found in the penis, other than nitric 
oxide (NO), such as calcitonin gene related peptide (CGRP) and vasoactive intestinal peptide (VIP). The main relaxing 
factor responsible for mediating this relaxation is NO, which is synthesised from L-arginine by nitric oxide synthase 
(NOS) (Taub et al 1993; Chuang et a/1998). It is thought that reducing corporal smooth muscle tone may aid NO to 
induce relaxation of the corpus cavernosum. During sexual arousal in the male, NO is released from neurones and 

'5 the endothelium and binds to and activates soluble guanylate cyclase (sGC) located in the smooth muscle cells and 
endothelium, leading to an elevation in intracellular cyclic guanosine 3\5'-monophosphate (cGMP) levels. This rise in 
cGMP leads to a relaxation of the corpus cavernosum due to a reduction in the intracellular calcium concentration 
([Ca 2+ ]j), via unknown mechanisms thought to involve protein kinase G activation (possibly due to activation of Ca 2+ 
pumps and Ca 2+ -activated K + channels; Chuang et al., 1998). 

20 [0042] Sildenafil citrate (also known as Viagra™) has recently been developed by Pfizer as the first oral drug treat- 
ment for MED. Sildenafil acts by inhibiting cGMP breakdown in the corpus cavernosa by selectively inhibiting phos- 
phodiesterase 5 (PDE5), thereby limiting the hydrolysis of cGMP to 5'GMP (Boolel era/., 1996; Jeremy era/., 1997) 
and thereby increasing the intracellular concentrations of cGMP and facilitating corpus cavernosal smooth muscle 
relaxation. 

25 [0043] Currently, all other available MED therapies on the market, such as treatment with prostaglandin based com- 
pounds i.e. alprostadil which can be administered intra-ureth rally (available from Vivus Inc., as Muse™) or via small 
needle injection (available from Pharmacia & Upjohn, as Caverject™) : are either inconvenient and/or invasive. Other 
treatments include vacuum constriction devices, vasoactive drug injection or penile prostheses implantation (Montague 
et al., 1996). Although injectable vasoactive drugs show high efficacy, side effects such as penile pain, fibrosis and 

30 priapism are common, and injection therapy is not as convenient as oral therapy therefore sildenafil currently represents 
the most preferred therapy on the market. 

[0044] There is no prior documented evidence for the expression or a functional role of SEP in the penis or corpus 
cavernosum or in the erectile mechanism/process. 

[0045] There is also no prior documented evidence for a functional or biochemical effect for SEP inhibitors on the 
35 penis or corpus cavernosum or alternatively in the erectile mechanism/process. 

[0046] There is no prior documented evidence for the expression or a functional role of SEP in the vagina or clitoral 
corpus cavernosum or in the female sexual arousal mechanism/process. 

[0047] There is also no prior documented evidence for a functional or biochemical effect for SEP inhibitors in the 
vagina or clitoral corpus cavernosum or in the female sexual arousal mechanism/process. 
40 [0046] Thus, a seminal finding described herein is the ability to treat a male or a female suffering from sexual dys- 
function, in particular MED or FSAD, with use of a soluble secreted endopeptidase inhibitor (SEPi). Surprisingly the 
applicants have also found that inhibition of SEP with a SEPi significantly enhances the nerve-stimulated arousal 
process. 

[0049] The present invention is advantageous as it provides methods for identifying agents that are able to restore 
45 or potentiate a normal sexual arousal response - namely increased penile blood flow leading to erection of the penis 
in males and a increased vaginal clitoral blood flow leading to genital engorgement in females. 
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Traish AM, et al (1999). Effects of castration and androgen replacement on erectile function in a rabbit model. 
Endocrinology. 1 40: 1861-8. 

20 Summary of the Invention 

[0051] In a broad aspect, the present invention relates to modulators (especially inhibitiors) of novel amino acid 
sequences and methods to indentify them. Whilst the modulators and methods of the invention relate to a specific 
novel amino acid sequence that has been identified (see WO 02/06492 - filed 1 6 July 2001 ), it is to be understood that 
25 the invention refers to that sequence as well as novel variants, fragments, derivatives and homologues thereof. The 
modulators and methods of the invention also relate to other amino acids of the same or similar type/family. 
[0052] Thus, in brief, some aspects of the present invention relate to: 

• Assay methods using novel sequences. 

30 • Novel assay methods using peptidases generally, specific peptidases and, more specifically, novel amino acids. 

• Agents/compounds identified by use of said assay methods. 

[0053] As used herein, "amino acid sequence" refers to peptide or protein sequences and may refer to portions 
thereof. In addition, the term "amino acid sequence" is synonymous with the phrase "polypeptide sequence". Also, the 

35 term "nucleotide sequence" is synonymous with the phrase "polynucleotide sequence". 

[0054] Other features and advantages of the invention will be apparent from the following detailed description and 
from the claims. While the invention is described in connection with specific embodiments, it will be understood that 
other changes and modifications that may be practiced are also part of this invention and are also within the scope of 
the appendant claims. This application is intended to cover any equivalents, variations, uses, or adaptations of the 

40 invention that follow, in general, the principles of the invention, including departures from the present disclosure that 
come within known or customary practice within the art : and that are able to be ascertained without undue experimen- 
tation. Additional guidance with respect to making and using nucleic acids and polypeptides is found in standard text- 
books of molecular biology, protein science, and immunology (see, e.g., Davis et al., Basic Methods in Molecular 
Biology, Elsevir Sciences Publishing, Inc., New York, NY.1986; Hames et al., Nucleic Acid Hybridization, IL Press, 

45 1 985; Molecular Cloning, Sambrook et al. , Current Protocols in Molecular Biology, Eds. Ausubel et al. , John Wiley and 
Sons; Current Protocols in Human Genetics, Eds. Dracopoli et al., John Wiley and Sons; Current Protocols in Protein 
Science, Eds. John E. Coligan et al., John Wiley and Sons; and Current Protocols in Immunology, Eds. John E. Coligan 
et al., John Wiley and Sons). All publications mentioned herein are incorporated by reference in their entireties. 

50 Description of the Figures 

[0055] Figure 1 shows an analysis of open reading frames (ORFs) of human SEP cDNA sequence. 

[0056] Figure 2 shows a comparison of human SEP to most closely related human proteins by pairwise alignment 

from the blastp algorithm. 

55 [0057] Figure 3 shows a comparison of human, rat and mouse sequences for SEP by pairwise alignment from blastp 
(protein) and fasta (coding nucleotide) algorithms. 

[0058] Figure 4 shows multiple alignment of human SEP and related human proteins showing catalytic domain. 
[0059] Figure 5 shows multiple alignment of human, rat and mouse SEP proteins showing catalytic domain. 
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[0060] Figure 6 shows multiple alignment of human, rat and mouse SEP coding sequence showing catalytic domain. 
[0061] Figure 7 shows a phylogenetic analysis by Neighbour-Joining Distance method expressed as a radial tree 
derived from multiple alignment of whole SEP-like proteins. 

[0062] Figure 8 shows a phylogenetic analysis by Neighbour-Joining Distance method expressed as a radial tree 

5 derived from the catalytic domain region of the multiple alignment. 

[0063] Figure 9 shows the FRET-based assay principle. Increased fluorescence is detected in the presence of the 
substrate peptide cleaving enzyme ("+ Enzyme") compared to the fluorescence level detected in the absence of the 
substrate peptide cleaving enzyme ("- Enzyme"). In the presence of an appropriate enzyme inhibitor, the fluorescence 
level detected would be similar to that detected in the absence of the substrate peptide cleaving enzyme ("- Enzyme"). 

io Intensity = fluorescence intensity. Wavelength = in nm (nanometres). 

[0064] Figure 10 shows a plot of Assay Value Ratio (AVR) results over time on Robolab. 

[0065] Figure 11 shows the second validation experiment. The percentage cut-off for selection of primary actives 
was set at 30%. "+ Spike" = addition of known inhibitor compound. Spike" = no inhibitor compound added. 
[0066] Figure 12 shows a plot of Assay Value Ratio (AVR) results during primary screening. "0" represents one AVR 
15 plate. 

[0067] Figure 13 shows distribution of results in the primary screen. The hit rate for actives was 2.2%. 
[0068] Figure 14 shows some screening statistics. 

[0069] Figure 15 shows an example of an IC 50 curve from a confirmed active. The data in general was of a high 
standard, reflecting the quality of the assay. RFU = relative fluorescence units. [l}uM = [I] ^.M = concentration of inhibitor 
20 (|) in micromoles. 

Detailed Description 

[0070] According to a first aspect of the present invention, there is provided a method for identifying an agent which 
25 binds to and/or modulates a SEP polypeptide comprising contacting said agent with a polypeptide comprising: SEQ 
ID NO: 2, an amino acid sequence encoded by the polynucleotide sequence of SEQ ID NO: 1 or SEQ ID NO: 5; or a 
polypeptide encoded by the cDNA of NCIMB 41110, and determining whether binding and/or modulation occurs. 
[0071] Preferably, said SEP polypeptide comprises one or more of: 

30 (a) a polypeptide having the deduced amino acid sequence translated from the polynucleotide sequence in SEQ 

ID NO: 1 or SEQ ID NO: 5 and variants, fragments, homologues, analogues and derivatives thereof; 

(b) a polypeptide of SEQ ID NO: 2 and variants, fragments, homologues, analogues and derivatives thereof; 

(c) a polypeptide encoded by the cDNA of NCIMB 41110 and variants, fragments, homologues, analogues and 
derivatives thereof; or 

35 (d) a polypeptide which has at least 78% identity to (i) the polypeptide encoded by the polynucleotide of SEQ ID 

NO: 1 or SEQ ID NO: 5, (ii) the polypeptide of SEQ ID NO: 2, or (iii) the polypeptide encoded by the cDNA of 
NCIMB41110. 

[0072] Preferably, the polypeptide comprises a polypeptide sequence that has at least 85%, preferably at least 90%, 
40 more preferably at least 95%, most preferably at least 98% identity to (i) the polypeptide encoded by the polynucleotide 
of SEQ ID NO: 1 or SEQ ID NO: 5, (ii) the polypeptide of SEQ ID NO: 2, or (iii) the polypeptide encoded by the cDNA 
of NCIMB 41110. 

[0073] Preferably, the polypeptide described above comprises the amino acid sequence MGKSEGPVG (SEQ ID 
NO: 6). Preferably said amino acid sequence MGKSEGPVG (SEQ ID NO: 6) is at or near the amino terminus of the 
45 polypeptide. 

[0074] Preferably, the polynucleotide which encodes the polypeptide described above comprises the nucleotide se- 
quence ATGGGGAAGTCCGAAGGCCCCGTGGGG (SEQ ID NO: 7). Preferably said nucleotide sequence AT- 
GGGGAAGTCCGAAGGCCCCGTGGGG (SEQ ID NO: 7) is at or near the 5' end of the polynucleotide. 
[0075] Said SEP polypeptide is described in more detail in WO 02/06492 (filed 1 6 July 2001 ), which is incorporated 

50 herein by reference in its entirety. 

[0076] Preferably, the method according to the first aspect of the invention comprises contacting said SEP polypep- 
tide with a SEP substrate peptide in the presence of said agent, wherein said substrate peptide is capable of providing 
a detectable signal in response to cleavage by said SEP polypeptide, wherein said agent is identified as a modulator 
of said SEP polypeptide if there is a difference in the detectable signal in the presence and in the absence of said 

55 agent. More preferably, said method identifies an agent that decreases said detectable signal and is a SEP polypeptide 
inhibitor. Even more preferably, said substrate peptide is labelled with at least one fluorescent donor dye and said 
signal is detected by Fluorescence Resonance Energy Transfer (FRET) assay. Yet more preferably, said labelled sub- 
strate peptide is Rhodamine green-Gly-Gly-cFhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 , 5-(and 6) tetramethyl 
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rhodamine Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 or 5-carboxyfluorescein-Gly-Gly-dPhe-Leu-Arg- 
Arg-Val-Cys(5-(and 6)tetramethylrhodamine)-pAla-NH 2 . Preferably, binding between said SEP polypeptide and said 
agent is detected. Most preferably, said method is a competitive binding assay. 

[0077] According to a second aspect of the present invention, there is provided a method for identifying an agent 
5 which inhibits or selectively inhibits a peptidase comprising contacting said peptidase and a peptidase substrate peptide 
selected from the group consisting of Rhodamine green-Gly-Gly-GfPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 , 
5-(and 6) tetramethyl rhodamine Gly-Gly-£yPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 and 5-carboxyfluorescein - 
Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys (5- (and 6) tetramethyfrhodamine) -pAla-NH 2 , in the presence of said agent, where- 
in said substrate peptide is capable of providing a detectable signal in response to cleavage by said peptidase as 
10 detected by Fluorescence Resonance Energy Transfer (FRET) assay, wherein said agent is identified as an inhibitor 
of said peptidase if there is a decrease in the detectable signal in the presence of said agent as compared to in the 
absence of said agent. 

[0078] Preferably, said peptidase is an exopeptidase or an endopeptidase. More preferably, said peptidase is oxy- 
tocinase, neutral endopeptidase (NEP), or non-human SEP. 
15 [0079] According to a third aspect of the present invention, there is provided an agent identified by any of the methods 
described above; wherein said agent is not phosphoramidon, thiorphan, fasidotrilat, omapatrilat or FR901533. When 
SEP modulators are sought, preferably said agent modulates the SEP polypeptide described above. More preferably, 
the compound inhibits or selectively inhibits the SEP polypeptide. 

[0080] Preferably, said agent identified by any of the methods used to identify SEP modulators has a greater than 
20 30-fold selectivity (preferably greater than 50-fold selectivity) for SEP over neutral endopeptidase NEP EC 3.4.24.11 
and angiotensin converting enzyme (ACE). 

[0081] Preferably, said agent identified by any of the methods used to identify SEP modulators has a greater than 
100-fold selectivity for SEP over endothelin converting enzyme (ECE). 

[0082] Also provided by the present invention is a pharmaceutical composition comprising the agent identified by 
25 the methods described above and one or more pharmaceutical ly acceptable carriers, diluents or excipients. 

[0083] According to another aspect of the invention , there is provided a method for identifying a candidate modulator, 
which binds to and/or modulates the SEP polypeptide described above comprising contacting said SEP polypeptide 
with a candidate modulator and determining whether modulation occurs. 
[0084] Preferably, said method comprises: 

30 

(a) contacting (i) a substrate peptide of the SEP polypeptide described above with (ii) the SEP polypeptide, in the 
presence of (iii) a candidate modulator of the SEP polypeptide, wherein said substrate peptide is capable of pro- 
viding a detectable signal in response to cleavage of said substrate peptide by the SEP polypeptide; and 

(b) determining whether the cleavage of said substrate peptide by the SEP polypeptide has been modulated or 
35 not by said candidate modulator by detecting the presence or absence of said detectable signal associated with 

said substrate peptide. 

[0085] Preferably, said candidate modulator is a candidate inhibitor. More preferably, said substrate peptide is labelled 
with at least one fluorescent donor dye and at least one fluorescence acceptor dye and the assay used to detect 

40 candidate inhibitors of the polypeptide described above is a Fluorescence Resonance Energy Transfer (FRET) assay. 
Most preferably, said labelled substrate peptide is Rhodamine green-Gly-Gly-o # Phe-Leu-Arg-Arg-Val-Cys(QSY™-7)- 
0Ala-NH 2 (CP4) (SEQ ID NO: 8) or 5-(and 6) tetramethyl rhodamine Gly-Gly-aPhe-Leu-Arg-Arg-Val-Cys(QSY™-7)- 
0Ala-NH 2 (CP5) (SEQ ID NO: 8) or 5-carboxyfluorescein-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys (5- (and 6) tetramethyl- 
rhodamine) -pAla-NH 2 (CP6) (SEQ ID NO: 8). 

45 [0086] Also contemplated by the present invention are FRET assays using the labelled substrate peptide CP4, CPS, 
or CP6, wherein the SEP polypeptide described above is replaced by any peptidase. Preferably, said peptidase is an 
exopeptidase or an endopeptidase. More preferably, said exopeptidase is oxytocinase and said endopeptidase is NEP 
or non-human SEP. 

[0087] Thus, according to a preferred aspect of the present invention, there is provided a method for identifying a 
so candidate inhibitor which binds to and/or inhibits the SEP polypeptide described above, which comprises: 

(a) contacting (i) a substrate peptide of the SEP polypeptide described above with (ii) the SEP polypeptide, in the 
presence of (iii) a candidate inhibitor of the SEP polypeptide, wherein said substrate peptide is capable of providing 
a detectable signal in response to cleavage of said substrate peptide by the SEP polypeptide; and 
55 (b) determining whether the cleavage of said substrate peptide by the SEP polypeptide has been inhibited or not 

by said candidate inhibitor by detecting the presence or absence of said detectable signal associated with said 
substrate peptide. 
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[0088] Preferably, said substrate peptide is labelled with at least one fluorescent donor dye and at least one fluores- 
cence acceptor dye and the assay used to detect candidate inhibitors of the polypeptide described above is a Fluo- 
rescence Resonance Energy Transfer (FRET) assay. Most preferably, said labelled substrate peptide is CP4. CP5. or 
CP6. 

s [0089] Also contemplated by the present invention are FRET assays using the labelled substrate peptide CP4, CP5, 
or CP6, wherein the SEP polypeptide described above is replaced by any peptidase. Preferably, said peptidase is an 
exopeptidase or an endopeptidase. More preferably, said exopeptidase is oxytocinase and said endopeptidase is NEP 
or non-human SEP. 

[0090] The FRET assays of the present invention are based on an assay developed by Carvalho et ai for use with 
10 NEP (Carvalho et a/., Annal. Biochem. 237, pp. 167-173 (1996)). The FRET assays of the invention utilise a similar 
intramolecularly quenched fluorogenic peptide substrate, but with a novel combination of fluorogenic donor/acceptor 
dyes. 

[0091] The preparation of the synthetic labelled substrate peptides, e.g., CP4, CP5, and CP6, are further detailed 
below. 

15 [0092] According to an alternative aspect of the present invention, there is provided a method for identifying a can- 
didate modulator, which binds to and/or modulates the SEP polypeptide described above comprising contacting said 
SEP polypeptide with a candidate modulator and determining whether modulation occurs; wherein said binding be- 
tween the SEP polypeptide and said candidate modulator is detected. 
[0093] Preferably, said method comprises: 

20 

(a) contacting a candidate modulator with cells secreting the SEP polypeptide described above, said SEP polypep- 
tide being associated with a second component capable of providing a detectable signal in response to the binding 
of a candidate modulator to said SEP polypeptide; said contacting being under conditions sufficient to permit 
binding of candidate modulators to the SEP polypeptide; and 
25 (b) identifying a candidate modulator capable of SEP polypeptide binding by detecting the signal produced by said 

second component. 

[0094] Preferably, said method is a competitive binding assay. More preferably, said method comprises: 

30 (a) contacting (i) a detectable first component known to bind to the SEP polypeptide described above and (ii) a 

candidate modulator, with cells secreting the above SEP polypeptide, said SEP polypeptide being associated with 
a second component capable of providing a detectable signal in response to the binding of a candidate modulator 
to said SEP polypeptide; said contacting being under conditions sufficient to permit binding of candidate modulators 
to the SEP polypeptide; and 

35 (b) determining whether the first component binds to the SEP polypeptide by detecting the absence or otherwise 

of a signal generated from the interaction of the first component with the SEP polypeptide. 

[0095] Also contemplated by the present invention are FRET assays using the labelled substrate peptide CP4, CP5, 
orCP6, wherein the SEP polypeptide described above is replaced by any peptidase. Preferably, said peptidase is an 
exopeptidase or an endopeptidase. More preferably, said exopeptidase is oxytocinase and said endopeptidase is N EP 
or non-human SEP 

[0096] According to another aspect of the present invention, there is provided a candidate modulator identified by 
any of the methods described above. Preferably, said modulator binds to and/or inhibits or selectively inhibits the SEP 
polypeptide or peptidases described above. 

45 [0097] In a further aspect, the present invention relates to an assay method for identifying an agent (hereinafter 
referred to as a SEP inhibitor or SEPi) that can be used to treat female sexual dysfunction, in particular FSAD, or male 
sexual dysfunction, in particular MED, the assay method comprising: determining whether a test agent can directly 
enhance the endogenous genital engorgement process or erectile process; wherein said enhancement is defined as 
a potentiation of genital blood flow or intracavemosal pressure (ICP) (and/or cavernosal blood flow) in the presence 

50 of a test agent as defined herein; such potentiation by a test agent is indicative that the test agent may be useful in the 
prophylaxis and/or treatment of female sexual dysfunction, in particular FSAD, or male sexual dysfunction, in particular 
MED and wherein said test agent is a SEPi. 

[0098] By way of example, the present invention relates to an assay method for identifying an agent that can directly 
enhance the endogenous genital arousal or erectile process in order to treat female sexual dysfunction, in particular 
55 FSAD, or male sexual dysfunction, in particular MED, the assay method comprising: contacting a test agent which has 
a moiety capable of inhibiting the metabolic breakdown of a peptide (preferably a fluorescent labelled peptide, such 
as Rhodaminegreen-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 ) (SEQ ID NO: 8) or the other fluorescent 
labelled peptides described above, said peptide being normally metabolised by SEP; and measuring the activity and/ 
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or levels of peptide remaining after a fixed time (for example via fluorometric analysis); wherein the change in the level 
of the fluorescence by the cleavage product peptide Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-OH is indicative of 
the potency (IC 50 ) of the test agent and is indicative that the test agent may be useful in the prophylaxis and/or treatment 
of female sexual dysfunction, in particular FSAD, or male sexual dysfunction, in particular MED; and wherein said 
5 agent is a SEPi. 

[0099} In a further aspect, the present invention relates to a process comprising the steps of: (a) performing the 
assay according to the present invention; (b) identifying one or more agents that can directly enhance the endogenous 
genital arousal process or erectile process; and (c) preparing a quantity of those one or more identified agents; and 
wherein said agent is a SEPi. 

w [0100] With this aspect, the agent identified in step (b) may be modified so as to, for example, maximise activity and 
then step (a) may be repeated. These steps may be repeated until the desired activity or pharmacokinetic profile has 
been achieved. 

[0101] Thus, in a further aspect, the present invention relates to a process comprising the steps of: (a1) performing 
the assay according to the present invention; (b1) identifying one or more agents that can directly enhance the endog- 
15 enous genital arousal process or erectile process; (b2) modifying one or more of said identified agents; (a2) optionally 
repeating step (a1); and (c) preparing a quantity of those one or more identified agents (i.e. those that have been 
modified); and wherein said agent is a SEPi. 

[0102] Thus, in accordance with a preferred aspect of the invention, there is provided use of an agent identified by 
any of the methods of the invention described herein in the manufacture of a medicament for the treatment or proph- 
20 ylaxis of female sexual dysfunction (FSD), in particular FSAD, or male sexual dysfunction, in particular MED. Treatment 
or prophylaxis of other FSDs are also contemplated, including: hypoactive sexual desire disorder (HSDD), female 
orgasmic disorder (FOD) and sexual pain disorders (In particular dyspareunia or vaginismus). 

[0103] It is to be understood that any candidate modulator, candidate inhibitor, candidate selective inhibitor, agent 
(hereinafter referred to as a SEP inhibitor or SEPi), etc. that is identified using any assay (or modification thereof) 

25 described above is also deemed an aspect of the present invention. Moreover, it is also to be understood that any 
candidate modulator, candidate inhibitor, candidate selective inhibitor, agent, etc., which is capable of modulating (pref- 
erably inhibiting or selectively inhibiting) any peptidase and that is identified using any assay (or modification thereof) 
described above is also deemed an aspect of the present invention. Preferably, said candidate modulator, candidate 
inhibitor, candidate selective inhibitor, agent, etc. modulates (preferably inhibits or selectively inhibits) an exopeptidase 

30 or an endopeptidase. More preferably, said exopeptidase is oxytocinase and said endopeptidase is NEP or non-human 
SEP. 

[0104] As endopeptidases are involved in, inter alia, regulating bioactive peptide activity (e.g. peptidergic signalling 
processes), modulators (e.g. inhibitors, including selective inhibitors) of endopeptidases can find use in modulating 
such activity. 

35 [0105] Some endopeptidases, such as ECE-1 , are involved in proteolysis of biologically inactive peptides into their 
active form. Therefore, modulators (e.g. inhibitors, including selective inhibitors) of endopeptidases can find use in 
modulating such activity. 

[0106] Human SEP, inter alia, may therefore be involved in regulating bioactive peptide activity and/or in proteolysis 
of biologically inactive peptides into their active form. 

40 [0107] Consequently, the present invention provides an agent identified by any of the methods described above for 
use as a pharmaceutical. Such agents, which can act as modulators (preferably inhibitors or selective inhibitors) of the 
SEP polypeptide or peptidases described above, can therefore find use in the therapeutic areas that concern aspects 
of regulating bioactive peptide activity, such as modulating peptidergic signalling processes and/or in proteolysis of 
biologically inactive peptides into their active form. Such therapeutically usefully areas include, but are not limited to, 

45 sexual dysfunction (e.g. female sexual dysfunction, in particular FSAD, or male sexual dysfunction, in particular MED), 
fertility disorders, neurodegenerative disorders such as stroke, cardiovascular diseases such as hypertension, wound 
healing/tissue repair, etc. 

[01 08] The term "inhibitor" (and the like) in the context of the present invention means an agent that can substantially 
prevent the molecule which is being "inhibited" from carrying out its usual biological function/action. Such an "inhibitor" 

50 may inhibit more than one type of molecule, i.e. it can be a "non-selective inhibitor". 

[0109] The term "selective inhibitor" (and the like) in the context of the present invention means an agent that can 
substantially prevent the molecule which is being "inhibited" from carrying out its usual biological function/action. Such 
an "inhibitor" generally inhibits only one type of molecule or a limited number of types of molecules. Some "selective 
inhibitors" are, of course, more selective than others. 

55 [0110] For example, when the agent of the invention is a SEP inhibitor (SEPi), said SEPi's of the present invention 
have an IC 50 at less than 1 00 nanomolar, more preferably, at less than 50 nanomolar. 

[0111] Preferably, the SEP inhibitors according to the present invention have greater than 30-fold, more preferably 
greater than 50-fold selectivity for SEP over neutral endopeptidase NEP EC 3.4.24.11 and angiotensin converting 
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enzyme (ACE). This reduces the prospect of cardiovascular events (e.g. drop in blood pressure) when the SEPi is 
administered systemically (e.g. by mouth). Preferably the SEPi also has a greater than 100-fold selectivity over en- 
dothelin converting enzyme (ECE). 

[01 1 2] SEPi compounds are prepared according to the teachings presented in the Experimental section (infra). They 
5 are tested as agents and are found to be useful for enhancing the endogenous erectile process, and thereby being 
useful in the prophylaxis and/or treatment of MED and FSAD. 

[0113] Without being limited to any particular theory it is proposed herein that by inhibiting SEP, other neuronally 
released vasoactive agents (most likely vasoactive intestinal protein (VIP)), that are released during sexual arousal, 
are enhanced. It is believed that use of the SEPi potentiates the effects of neuropeptides (most likely VIP) that are 
10 released during sexual stimulation, and hence potentiates the male erectile mechanism by increasing cavernosal blood 
flow and thus intracavernosal pressure and female engorgement by increasing genital blood flow. 
[0114] It is further proposed that the use of the compounds according to the present invention acts via enhancing a 
non-NO-dependant NANC pathway to treat MED and FSAD, and to potentiate or facilitate the nitrergic signalling in 
the penis and vagina/clitoris. 

15 [0115] In our studies we have developed a robust reproducible model of the physiology of male and female sexual 
arousal. This model uses an anaesthetised rabbit and employs Laser Doppler technologies to monitor intracavernosal 
pressure and genital blood flow whilst routinely recording cardiovascular parameters. We are capable of measuring 
small changes in intracavernosal pressure within the penis and vaginal (and even clitoral) blood flow induced by pelvic 
nerve stimulation or infusion of VIP in the absence and presence of test agents. 

20 [0116] We believe that our animal model directly reflects the clinical data. Hence, this model can be used to study 
candidate agents for the prophylaxis and/or treatment of e.g. MED and FSAD, such as measuring enhancement of 
penile erection via increases in intracavernosal pressure and enhancement of vaginal or clitoral blood flow. 
[0117] In a further aspect, the present invention relates to an assay method for identifying an agent that can directly 
enhance the endogenous genital arousal process or erectile process in order to treat FSAD or MED, the assay method 

25 comprising: administering an agent to the animal model of the present invention; and measuring the change in the 
endogenous genital arousal process or erectile process; wherein said change is defined as a potentiation of vaginal/ 
clitoral blood flow, intracavernosal pressure (ICP) (and/or cavernosal blood flow) in the animal model in the presence 
of a test agent as defined; and wherein said agent is a SEPi. 

[0118] In a further aspect, the present invention relates to a diagnostic method, the method comprising isolating a 
30 sample from a female or male; determining whether the sample contains an entity present in such an amount as to 
cause female sexual dysfunction, preferably FSAD, or male sexual dysfunction, preferably MED; wherein the entity 
has a direct effect on the endogenous genital arousal process in the female or erectile process in the corpus cavernosum 
of the male; and wherein said entity can be modulated to achieve a beneficial effect by use of an agent; and wherein 
said agent is a SEPi. 

35 [0119] In a further aspect, the present invention relates to a diagnostic composition or kit comprising means for 
detecting an entity in an isolated female or male sample; wherein the means can be used to determine whether the 
sample contains the entity and in such an amount to cause female sexual dysfunction, preferably FSAD, or male sexual 
dysfunction, preferably MED, or is in an amount so as to cause sexual dysfunction, preferably FSAD or MED; wherein 
the entity has a direct effect on the endogenous genital arousal process or erectile process and wherein said entity 

40 can be modulated to achieve a beneficial effect by use of an agent; and wherein said agent is a SEPi. 

[0120] For ease of reference, these and further aspects of the present invention are now discussed under appropriate 
section headings. However, the teachings under each section are not necessarily limited to each particular section. 

HUMAN SEP ENZYME 

45 

[0121] As explained above, the present invention relates to the use of a novel endopeptidase enzyme - which has 
been designated human soluble secreted endopeptidase (human SEP) - and to a nucleotide sequence encoding same 
in assay methods. The present invention also relates to the use of the novel nucleic acid and amino acid sequences 
in methods to identify agents useful in the diagnosis and prophylaxis and/or treatment of disease. The present invention 
50 specifically relates to the use of the novel nucleic acid and amino acid sequences to evaluate and/or to screen for 
agents that can modulate (preferably inhibit orselectively inhibit) endopeptidase activity, preferably human SEP activity. 
[01 22] Human SEP is believed to be present in, and obtainable from, a variety of sources. By way of example, human 
SEP is found in any one or more of the cardiovascular system, the neurological system, the endocrine system and the 
testis. 

55 [0123] We also believe that SEP is also present in a number of other sources - such as, for example: rodent (murine 
(Ikeda et at., Journal Biological Chemistry, Vol 274, 1999, pp. 32469-32477) and rat (NEP II - Internationa! Patent 
Application WO 99/53077)), bovine, ovine, porcine, and equine. 

[0124] The human SEP may be the same as the naturally occurring form - for this aspect, preferably the human SEP 
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is the non-native amino acid sequence (i.e. it is not present in its natural environment) - or is a variant, homologue, 
fragment or derivative thereof. In addition, or in the alternative, the human SEP is isolated human SEP and/or purified 
human SEP. The human SEP can be obtainable from, or produced by, any suitable source, whether natural or not, or 
it may be synthetic, semi-synthetic or recombinant. 

5 [0125] The human SEP coding sequence may be the same as the naturally occurring form - for this aspect, preferably 
the human SEP coding sequence is the non-native nucleotide sequence (i.e. it is not present in its natural environment) 
- or is a variant, homologue, fragment or derivative thereof. In addition, or in the alternative, the human SEP coding 
sequence is an isolated human SEP coding sequence and/or a purified human SEP coding sequence. The human 
SEP coding sequence can be obtainable from, or produced by, any suitable source, whether natural or not, or it may 

10 be synthetic, semi-synthetic or recombinant. 

HUMAN SEP ACTIVITY AND SCREENING 

[0126] Human SEP and/or its coding sequence and/or a sequence capable of hybridising thereto is/are useful for 
is testing the selectivity of drug candidates between different SEPs. 

[0127] Human SEP is believed to be able to hydrolyse (proteolyse) various bioactive peptides. 

[0128] It has been demonstrated (herein) that human SEP mRNA is most abundant in the testis compared to other 

tissues. This is in line with data published for mouse SEP (Ghaddar et af., Biochemical Journal, Vol 347, 2000, pp. 

419-429), where the mRNA has been further localized to round and elongated spermatids. 
20 [0129] Multiple different proteolytic activities have been identified in the testis previously, and in some cases they 

have been shown to be essential for testis function (e.g. ACE activity). It is likely from its abundance in this tissue that 

one possible physiological role of SEP will be related to a function of the testis (e.g. fertility). 

[0130] Human SEP may hydrolyse a particular physiologically important biological peptide within the testis that is 
involved in an aspect of fertility or another function of the testis to either activate, or inactivate the peptide. The exact 

25 nature of this (predicted) physiological peptide has yet to be determined. However SEP can hydrolyse many biological 
peptides including big-endothelin, endothelin-1 , angiotensin-l, substance P, bradykinin, enkephalins, and atrial natriu- 
retic peptide (ANP). Several of these are known to function in the testis. Endothelin-1, for example, is found in the 
testis where it is involved in promoting seminiferous tubule contractility. Interestingly, the enzyme activity (ECE) detected 
within the testis that is thought to generate the endothefin-1 from big-endothelin is sensitive to the inhibitors phospho- 

30 ramidon and thiorphan. Since mouse SEP and human SEP are also sensitive to these inhibitors, this activity may be 
related to SEP rather than ECE. Compounds that inhibit human SEP activity may therefore lead to altered (increased 
or decreased) levels of endothelin within the testis, and this could potentially be useful for the prophylaxis and/or 
treatment of infertility or as a male contraceptive. 

[0131] Vasoactive intestinal peptide (VIP) is another potential human SEP substrate that plays a role in the testis. 
35 VIP has been shown to increase blood flow in the testis and also to promote testicular steroidogenesis, as well as 
human sperm motility (Siow et al, Archives of Andrology, Vol 43, 1999, p. 6771). It is possible that drugs inhibiting 
human SEP activity could be useful in modulating VI P levels in the testis and hence testicular bloodflow, steroidogenesis 
or sperm motility. 

[0132] Although human SEP mRNA is most abundant in testis, it can also be detected at lower levels in a variety of 

40 tissues (e.g. salivary gland and thyroid gland) using the sensitive method of reverse transcriptase-polymerase chain 
reaction (RT-PCR). In the mouse, SEP has been detected in heart, brain, spleen, lungs, kidney, intestine, and adrenal 
gland. The cDNA library screening approach that was used herein to isolate the full length human SEP cDNA sequence 
also identified human SEP cDNAs in libraries derived from human brain, placenta, small intestine and kidney tissue. 
[0133] Human SEP enzyme can also be secreted from the cell. It is likely therefore that the human SEP protein, in 

45 addition to being abundant in the testis, will also be found at moderate levels in a wide range of other tissues throughout 
the body. In these tissues it is likely that human SEP will hydrolyse the biological peptide substrates mentioned above. 
[0134] Drugs that inhibit the enzyme activity of SEP will therefore be likely to lead to changes in the levels of many 
of the human SEP substrates mentioned above in a variety of different tissues. As these human SEP substrates are 
usually biologically active molecules or their precursors which are often associated with peptidergic signalling proc- 

so esses, it is likely that human SEP inhibitors may be useful for the prophylaxis and/or treatment of many different dis- 
orders associated with peptidergic signalling that will most likely include, but is not limited to, sexual dysfunction (e.g. 
female sexual dysfunction, in particular FSAD, or male sexual dysfunction, in particular MED) and reproductive disor- 
ders, as well as other diseases/disorders such as neurodegenerative disorders (e.g. stroke), and cardiovascular dis- 
eases such as hypertension, etc. 

55 [01 35] Thus, human SEP and/or its coding sequence and/or a sequence capable of hybridising thereto may be useful 
for screening drug candidates for the prophylaxis and/or treatment of diseases associated with peptidergic signalling. 
In addition, it is believed that human SEP and/or its coding sequence and/or a sequence capable of hybridising thereto 
may be useful for screening drug candidates for the prophylaxis and/or treatment of diseases such as those described 
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above. 

[0136] Either or both of the nucleotide sequences coding for human SEP or the human SEP enzyme itself may be 
used to screen for agents that can affect SEP activity. In particular, the nucleotide sequence coding for human SEP 
itself may be used to screen for agents that can inhibit SEP activity. In addition, the nucleotide sequence coding for 
5 human SEP or the human SEP enzyme itself may be used to screen for agents that selectively affect SEP activity, 
such as selectively inhibit SEP activity. 

MEASUREMENT OF HUMAN SEP ACTIVITY - HUMAN SEP ASSAYS 

10 [01 37J The enzymatic (proteolytic) activity of human SEP protein can be measured in an assay involving, for example, 
mixing a sample of the human SEP enzyme with a substrate peptide in a buffer solution (for example 50mM HEPES; 
pH 7.4), incubating the mixture for a period of time (such as 1-3 hours) enough for human SEP to act to cleave a 
measurable portion of the peptide substrate to a product at a temperature suitable for SEP activity (typically 30-37°C). 
Thereafter, the substrate and/or products of the proteolysis can be analysed to demonstrate that the substrate has 

15 been cleaved by the SEP enzyme. 

[01 38] The effect of candidate human SEP inhibitor compounds or control test compounds such as phosphoramidon 
and thiorphan that may alter the activity of human SEP can be measured in this type of assay by including them in the 
initial mixture at a range of suitable test concentrations, typically 0.1 nM to 50u,M. 

[0139] Samples of SEP enzyme suitable for use in the above type of assay can be produced using a recombinant 
20 expression system. This will typically involve introducing an expression plasmid containing the human SEP cDNA or 
gene (e.g. the expression vector obtainable from NCIMB 41110) into a host organism or cell where the human SEP 
protein is then expressed. SEP protein may be released (i.e. secreted extracellularly) from the host into the growth 
media (e.g. if artificially expressed in mammalian cells), or retained in the cell (e.g. if artificially expressed in yeast or 
insect cells - where possible improper expression could result in the failure of human SEP to be secreted from the cell, 
25 therefore necessitating isolation from its intracellular location). Typically the host can be a yeast, insect cell, mammalian 
cell, or bacteria. The SEP enzyme can then be recovered from the culture media or host cell (e.g. by lysing the cells) 
which may necessitate using protein purification methods. 

[0140] Human SEP enzyme for the aforementioned assay may also be purified from a suitable tissue source (if a 
sufficient quantity is obtainable). This tissue can include testis or brain. 

30 [0141] Substrates suitable for use in the human SEP assay can be any peptide that SEP is able to cleave at a rate 
which is measurable in a useful period of time, e.g. 5 hours. Such substrate peptides can include, but are not limited 
to, peptides which are the same as, or similar to, biological peptides such as enkephalin, VIP, bradykinin, substance 
P, big endothelin, endothelin, angiotensin-l or AN P. The peptide can be modified to include a fluorescent, coloured, 
radioactive, or other chemical group that will facilitate measurement of the substrate and/or products before, during, 

35 or after the assay. 

[0142] Preferred substrates suitable for use in the human SEP assay are SEP-cleavable synthetic peptides labelled 
with at least one fluorescent donor dye and at least one fluorescence acceptor dye and the assay used to detect 
inhibition of said SEP cleavage (proteolysis) is a Fluorescence Resonance Energy Transfer (FRET) assay. 

40 FRET ASSAYS 

[0143] FRET is a process whereby a first fluorescent dye (the "donor" dye) is excited, typically by illumination, and 
transfers its absorbed energy to a second dye (the "acceptor" dye) that has a longer wavelength and therefore lower 
energy emission. Where the second dye is fluorescent, energy transfer results in fluorescence emission at the wave- 
45 length of the second dye. However, where the second dye is nonfluorescent, the absorbed energy does not result in 
fluorescence emission, and the fluorescence of the initial donor dye is said to be "quenched". The general principle of 
FRET is illustrated in Figure 9. 

[01 44] Energy transfer can also be utilised to quench the emission of luminescent donors, including phosphorescent 
and chemiluminescent donors. When a luminescent emission is restored by preventing energy transfer, the lumines- 

50 cence is said to be "dequenched" or "unquenched". FRET has been utilised to study DNA hybridisation and amplifi- 
cation, the dynamics of protein folding, proteolytic degradation (as in the present invention), and interactions between 
other biomolecules. By far the most common donor-acceptor dye pair utilised for these applications is dabcyl (the 
quenching dye) and EDANS (the fluorophore) (as discussed in The Molecular Probes Handbook of Fluorescence 
Probes and Research Chemicals, 1996, chapter 9.3). 

55 [01 45] Despite the widespread use of the dabcyl-EDANS energy transfer pair, this technology possesses a number 
of shortcomings, including cellular autofluorescence, DNA cross-linking, and strong intrinsic absorptions of many drugs 
and biologically active proteins. Both dabcyl and EDANS have low extinction coefficients, resulting in assays that are 
comparatively insensitive. 
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[0146] In order to avoid the difficulties associated with the use of ultraviolet excitation, the absorption of the energy 
acceptor should be closely aligned with the visible light fluorophore used. Compounds have been discovered to quench 
the fluorescence of a large variety of dyes, including dyes that are excited in the ultraviolet, but also including fluores- 
ceins, rhodamines, and even longer wavelength fluorophores such as CY 5 and allophycocyanin. In addition, such 
5 compounds have significantly larger extinction coefficients than the quenching compounds typically used in energy 
transfer assays. 

[0147] An example of such a new and highly useful class of nonfluorescent energy acceptors is QSY™-7 (Molecular 
Probes, Inc., OR, USA). Preferably, said acceptor is paired in the FRET assays of the present Invention with a donor 
fluorescent dye, preferably Rhodamine green. More preferably, said acceptor/donor FRET pairing is linked to a sub- 
10 strate peptide (which undergoes proteolytic degradation by e.g. SEP). Most preferably, said labelled substrate peptide 
is a small fluorogenic peptide, preferably Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY TM 7)-pAla-NH 2 
(SEQ ID NO: 8). 

SEP FRET Assays 

15 

[0148] Such FRET-based SEP assays are based on an assay developed by Carvalho etal. for use with NEP (Car- 
valho et at., Annal. Biochem. 237, pp. 167-173 (1996)). The SEP FRET assays utilise a similar intramolecularly 
quenched fluorogenic peptide substrate, but with a novel combination of fluorogenic donor/acceptor dyes. 
[0149] The preparation of the synthetic labelled substrate peptides CP4, CP5, and CP6 are further described below. 
20 [0150] Suitable buffers for use in human SEP assays can be any in which human SEP is found to be active and that 
does not otherwise interfere with the end result of the assays. Normally this will be a buffer that maintains a neutral 
pH. An example of such a buffer is 50mM Tris C1 ; pH 7.4. However, such a buffer is not preferred for use in a human 
SEP FRET assay as Tris is very prone to changes in pH due to temperature fluctuations. Therefore, a preferred buffer 
for use in a human SEP FRET assay is 50mM HEPES; pH 7.4. 

25 

Peptidase FRET Assays 

[0151] It will be understood by one of skill in the art that any of the above-mentioned novel peptide substrates, e.g., 
CP4, CP5, CP6, or others, may equally be used to analyse the proteolytic degradation of a wide variety of peptidase 
30 enzymes other than SEP 

[01 52] Generally it is envisaged that the above-mentioned peptide substrates may be used in FR ET assays to identify 
peptidase inhibitors (whereby the proteolytic action of the enzyme is inhibited by an inhibitor, thereby resulting in no 
signal (i.e. the fluorescence of the donor dye is "quenched")). 

35 Enzymes 

[0153] The term "peptidase" can be used synonymously with the term "peptide hydrolase" for any enzyme that hy- 
dropses peptide bonds. Peptidases are further divided into "exopeptidases" that act only near a terminus of a polypep- 
tide chain and "endopeptidases" that act internally in polypeptide chains. The types of exopeptidases and endopepti- 

^0 dases useful in the FRET assays of the present invention are described more fully below. The usage of the term 
"peptidase" is synonymous with the usage of the term "protease" as it was originally used (see Grassmann, W. and 
Dyckerhoff, H. Uber die Proteinase und die Polypeptidase der Hefe. 13. Abhandlung iiber Pflanzenproteasen in der 
von R. Willstatter und Mitarbeitern begonnenen Untersuchungsreihe. Hoppe-Seyler's Z. Physiol. Chem. 179 (1928) 
41 -78) as a general term for both exopeptidases and endopeptidases, but it should be noted that previously, in Enzyme 

45 Nomenclature (1984), "peptidase" was restricted to the enzymes included in sub-subclasses EC 3.4.11-19, the ex- 
opeptidases. Also, the term "proteinase" used previously for the enzymes included in sub-subclasses EC 3.4.21-99 
carried the same meaning as "endopeptidase", and has been replaced by "endopeptidase" for consistency. 
[0154] Accordingly, the FRET assays of the present invention may also be used to identify inhibitors of peptidases 
(EC 3.4) generally, including exopeptidases (EC 3.4.11-19) and endopeptidases (EC 3.4.21-24 and EC 3.4.99). 

so [0155] Exopeptidases act only near the ends of polypeptide chains, and those acting at a free N-terminus liberate a 
single amino-acid residue (aminopeptidases, EC 3.4. 1 1 ) , or a dipeptide or a tripeptide (dipeptidyl-peptidases and tripep- 
tidyl-peptidases, EC 3.4.14). Exopeptidases acting at a free C-terminus liberate a single residue (carboxypeptidases, 
EC 3.4.16-18) or a dipeptide (peptidyl-dipeptidases, EC 3.4.15). The carboxypeptidases are allocated to four groups 
on the basis of catalytic mechanism: the serine-type carboxypeptidases (EC 3.4.16), the metallocarboxypeptidases 

55 (EC 3.4.17) and the cysteine-type carboxypeptidases (EC 3.4.18). Other exopeptidases are specific for dipeptides 
(dipeptidases, EC 3.4.13), or remove terminal residues that are substituted, cyclized or linked by isopeptide bonds 
(peptide linkages other than those of a-carboxyl to a-amino groups) (omega peptidases, 3.4.19). 
[0156] The sub-subclasses of exopeptidases mentioned above are all included within the scope of the range of 
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enzymes useful in the FRET assays of the present invention. However, a preferred group of exopeptidases are ami- 
nopeptidases. An example of an aminopeptidase useful in the present invention is oxytocinase. 
[0157] Endopeptidases are divided into sub-subclasses on the basis of catalytic mechanism, and specificity is used 
only to identify individual enzymes within the groups. These are the sub-subclasses of serine endopeptidases (EC 
5 3.4.21), cysteine endopeptidases (EC 3.4.22), aspartic endopeptidases (EC 3.4.23), metalloendopeptidases (EC 
3.4.24) and threonine endopeptidases (EC 3.4.25). Endopeptidases that are not assigned to any of the sub-subclasses 
EC 3.4.21-25 are listed in sub-subclass EC 3.4.99. 

[0158] The sub-subclasses of endopeptidases mentioned above are all included within the scope of the range of 
enzymes useful in the FRET assays of the present invention. However, a preferred group of endopeptidases are met- 

10 alloendopeptidases. Within the metalloendopeptidase group of enzymes is the neprilysin family of metalloendopepti- 
dases. Examples of the neprilysin family of metalloendopeptidases include neprilysin (also called NEP, CD10, CALLA, 
enkephalinase or EC 3.4.24.11), endothelin-converting enzymes (ECE-1 and ECE-2), PEX, KELL, X-converting en- 
zyme/damage induced neural endopeptidase (XCE/DINE), and an enzyme identified in rodents called soluble secreted 
endopeptidase/neprilysin II (SEP/NEPII; Ghaddar, G et al, Biochem Journal, Vol 347, 2000, pp. 419-429; Ikeda, K et 

15 al, Journal Biological Chemistry, Vol 274, 1 999, pp. 32469-32477; Tanja, O et al, Biochem Biophys Research Commu- 
nication, Vol 271 , 2000, pp. 565-570; International Patent Application WO 99/53077). Preferred neprilysin family mem- 
bers are NEP and SEP. More preferred is SEP, including the human SEP described herein and in WO 02/06492. 
[0159] In describing the specificity of endopeptidases, the term "otigopeptidase" is used to refer to those that act 
only (or optimally) on substrates smaller than proteins. 

20 [0160] Whilst one embodiment of the present invention relates specifically to SEP FRET assays, also contemplated 
by the present invention are other peptidase FRET assays, preferably endopeptidase FRET assays, more preferably 
NEP FRET assays. Also contemplated by the present invention are oxytocinase FRET assays. 

Assay measurement 

25 

[0161] The method of measurement of the substrate and/or products in, for example, the human SEP assay will 
depend on the peptide substrate chosen and the nature of its modification. For example, if the substrate chosen contains 
a fluorescent group, a fluorimeter can be used. Similarly, if the substrate is radiolabeled, a scintillation counter may 
be used. Most substrates and products can be measured using high pressure liquid chromatography (HPLC) or mass 
30 spectrometry, and these would be the methods of choice if the substrate was not modified to include a radiolabel or 
fluorescence label. 

[0162] Furthermore, the nucleotide sequence coding for human SEP or a sequence that is complementary thereto 
may also be used in assays to detect the presence of human SEP coding sequences in human cells. These assays 
would provide information regarding the tissue distribution of this enzyme and its biological relevance with respect to 

35 particular disease states. 

[0163] The terms "SEP polypeptide", "SEP enzyme" (and the like) encompass splice variants (isoenzymes) of the 
human SEP sequence. In particular, anyone or more of the human SEP isoenzymes, the nucleotide sequences coding 
for same, the nucleotide sequences that are complementary to same, and the antibodies directed to same may be 
used in assays to screen for agents that selectively affect one of the isoenzymes. These assays would provide infor- 

40 mation regarding the biological relevance of each of the isoenzymes with respect to particular disease states. These 
assays would also allow one of skill in the art to test for and identify agents that are useful to affect the expression of 
or activity of human SEP - such as in a particular tissue or in a particular disease state. 

SEP POLYPEPTIDE 

45 

[0164] The term "polypeptide" - which is interchangeable with the term "protein" - includes single-chain polypeptide 
molecules as well as multiple-polypeptide complexes where individual constituent polypeptides are linked by covalent 
or non-covalent means. 

[0165] Preferably, the SEP polypeptide described herein (and in detail in WO 02/06492, the content of which is 

50 incorporated herein by reference in its entirety) is a single-chain polypeptide. 

[0166] The SEP polypeptide used in the methods of the present invention may be in a substantially isolated form. It 
will be understood that the polypeptide may be mixed with carriers or diluents which will not interfere with the intended 
purpose of the polypeptide and still be regarded as substantially isolated. The SEP polypeptide may also be in a 
substantially purified form, in which case it will generally comprise the polypeptide in a preparation in which more than 

55 90%, e.g. 95%, 98% or 99% of the polypeptide in the preparation is a SEP polypeptide as described herein. SEP 
polypeptides may be modified for example by the addition of histidine residues to assist their purification. 
[0167] The SEP polypeptides may also be produced by synthetic means (e.g. as described by Geysen et a/., 1 996) 
or recombinant^, as described below. 
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[0168] Forthe avoidance of doubt, it is contemplated that the methods of the invention may utilize both native (natural) 
and non-native forms of the SEP polypeptide (and the other peptidases mentioned herein as useful in the methods of 
the invention). 

[0169] In a preferred embodiment, the amino acid sequence perse of the SEP polypeptide used in the methods of 
5 the present invention does not cover the native human SEP when it is in its natural environment and when it has been 
expressed by its native nucleotide coding sequence which is also in its natural environment and when that nucleotide 
sequence is under the control of its native promoter which is also in its natural environment. For ease of reference, we 
have called this preferred embodiment the "non-native amino acid sequence". 

[0170] The terms "variant", "homologue", "derivative" or "fragment" in relation to the amino acid sequence for the 
io enzyme of the SEP polypeptide include any substitution of, variation of, modification of, replacement of, deletion of or 
addition of one (or more) amino acid from or to the sequence providing the resultant enzyme has SEP activity, preferably 
being at least as biologically active as the enzyme shown in attached SEQ ID NO: 2. In particular, the term "homologue" 
covers homology with respect to structure and/or function. With respect to sequence homology, preferably there is at 
least 78%, more preferably at least 85%, more preferably at least 90% homology to the sequence shown in SEQ ID 
is NO: 2. More preferably there is at least 95%, more preferably at least 98%, homology to the sequence shown in SEQ 
ID NO: 2. 

[0171] Typically, for the variant, homologue, derivative or fragment, the types of amino acid substitutions that could 
be made should maintain the hydrophobicity/hydrophilicity of the amino acid sequence. Amino acid substitutions may 
be made, for example from 1 , 2 or 3 to 1 0, 20 or 30 substitutions provided that the modified sequence retains the ability 
20 to act as a SEP enzyme. Amino acid substitutions may include the use of non-naturally occurring analogues. 

[0172] The amino acid sequence of the SEP polypeptide may be produced by expression of a nucleotide sequence 
coding for same in a suitable expression system. 

[0173] In addition, or in the alternative, the protein itself could be produced using chemical methods to synthesise a 
human SEP amino acid sequence, in whole or in part. For example, peptides can be synthesised by solid phase 

25 techniques, cleaved from the resin, and purified by preparative high performance liquid chromatography (e.g. Creighton 
(1983) Proteins Structures and Molecular Principles, WH Freeman and Co., New York, NY, USA). The composition of 
the synthetic peptides may be confirmed by amino acid analysis orsequencing (e.g. the Edman degradation procedure). 
[01 74] Direct peptide synthesis can be performed using various solid-phase techniques (Roberge J Y et al, Science, 
Vol 269, 1995, pp. 202-204) and automated synthesis may be achieved, for example, using the ABI 431 A Peptide 

30 Synthesizer (Perkin Elmer, Boston, MA, USA) in accordance with the instructions provided by the manufacturer. Ad- 
ditionally, the amino acid sequence of human SEP, or any part thereof, may be altered during direct synthesis and/or 
combined using chemical methods with a sequence from other subunits, or any part thereof, to produce a variant 
polypeptide. 

[0175] In another embodiment, a human SEP natural, modified or recombinant sequence may be ligated to a het- 
35 erologous sequence to encode a fusion protein. For example, for screening of peptide libraries for inhibitors of SEP 
activity, it may be useful to encode a chimeric SEP protein expressing a heterologous epitope that is recognised by a 
commercially available antibody. A fusion protein may also be engineered to contain a cleavage site located between 
a SEP sequence and the heterologous protein sequence, so that the SEP may be cleaved and purified away from the 
heterologous moiety. 

40 [01 76] Human SEP may also be expressed as a recombinant protein with one or more additional polypeptide domains 
added to facilitate protein purification. Such purification facilitating domains include, but are not limited to, metal chelat- 
ing peptides such as histidine-tryptophan modules that allow purification on immobilised metals (Porath J, Protein Expr. 
Purif., Vol 3, 1992, pp. 263-281), protein A domains that allow purification on immobilised immunoglobulin, and the 
domain utilised in the FLAGS extension/affinity purification system (Immunex Corp, Seattle, WA, USA). The inclusion 

45 of a cleavable linker sequence such as Factor XA or enterokinase (Invitrogen, San Diego, CA, USA) between the 
purification domain and SEP is useful to facilitate purification. 

[0177] A specific amino acid sequence of human SEP is shown in SEQ ID NO: 2. However, the present invention 
encompasses methods which use amino acid sequences encoding other members from the SEP family which would 
include amino acid sequences having at least 78% identity (more preferably at least 85% identity) to that specific amino 
50 acid sequence. 

[0178] Polypeptides as described herein also include fragments of the present amino acid sequence and variants 
thereof. Suitable fragments will be at least 5, e.g. at least 10, 12, 15 or 20 amino acids in size. 
[0179] Polypeptides as described herein may also be modified to contain one or more (e.g. at least 2, 3, 5 or 10) 
substitutions, deletions or insertions, including conserved substitutions. These aspects are discussed in a later section. 

55 

SEP NUCLEOTIDE SEQUENCE 

[0180] The term "nucleotide sequence" as used herein refers to an oligonucleotide sequence or polynucleotide se- 
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quence, and variants, homologues, fragments and derivatives thereof (such as portions thereof). The nucleotide se- 
quence may be DNA or RNA which may be of genomic or synthetic or recombinant origin which may be double-stranded 
or single-stranded whether representing the sense or antisense strand. 
[0181] Preferably, the term "nucleotide sequence" means DNA. 
5 [0182] More preferably, the term "nucleotide sequence" means DNA prepared by use of recombinant DNA techniques 
(i.e. recombinant DNA). 

[0183] For the avoidance of doubt, it is contemplated that the methods of the invention may utilize both native (natural) 
and non-native forms of the SEP polypeptide (and the other peptidases mentioned herein as useful in the methods of 
the invention) encoded by native (natural) or non-native (recombinant) nucleotide sequences, respectively. 
10 [0184] In a preferred embodiment, the nucleotide sequence per se of the SEP polypeptide used in the methods of 
the present invention does not cover the native nucleotide coding sequence in its natural environment when it is under 
the control of its native promoter which is also in its natural environment. For ease of reference, we have called this 
preferred embodiment the "non-native nucleotide sequence". 

[0185] The nucleotide sequences described herein may include within them synthetic or modified nucleotides. A 
15 number of different types of modification to oligonucleotides are known in the art. These include methylphosphonate 
and phosphorothioate backbones, addition of acridine or polylysine chains at the 3' and/or 5' ends of the molecule. For 
the purposes of the present invention, it is to be understood that the nucleotide sequences described herein may be 
modified by any method available in the art. Such modifications may be carried out in to enhance the in vivo activity 
or life span of nucleotide sequences. 
20 [0186] The "SEP nucleotide" ("SEP polynucleotide") also encompasses nucleotide sequences that are complemen- 
tary to the sequences presented herein, or any derivative, fragment or variant thereof. If the sequence is complementary 
to a fragment thereof then that sequence can be used a probe to identify similar coding sequences in other organisms, 
etc. 

[0187] The "SEP nucleotide" ("SEP polynucleotide") also encompasses nucleotide sequences that are capable of 
25 hybridising to the sequences presented herein, or any derivative, fragment or variant thereof. 

[0188] The "SEP nucleotide" ("SEP polynucleotide") also encompasses nucleotide sequences that are capable of 
hybridising to the sequences that are complementary to the sequences presented herein, or any derivative, fragment 
or variant thereof. 

[0189] The term "variant" also encompasses sequences that are complementary to sequences that are capable of 
30 hybridising to the nucleotide sequences presented herein. 

[01 90] Preferably, the term "variant" encompasses sequences that are complementary to sequences that are capable 
of hybridising under stringent conditions (e.g. 65°C and O.lxSSC {1xSSC = 0.15 M NaCI, 0.015 Na 3 citrate pH 7.0}) 
to the nucleotide sequences presented herein. 

[0191] The "SEP nucleotide" ("SEP polynucleotide") also relates to nucleotide sequences that can hybridise to the 
35 nucleotide sequences presented herein (including complementary sequences of those presented herein). 

[0192] The term "SEP nucleotide" ("SEP polynucleotide") also relates to nucleotide sequences that are complemen- 
tary to sequences that can hybridise to the nucleotide sequences presented herein (including complementary sequenc- 
es of those presented herein). 

[0193] The term "SEP nucleotide" ("SEP polynucleotide") also relates to nucleotide sequences that are capable of 
40 hybridising to the nucleotide sequences presented herein under conditions of intermediate to maximal stringency. 

[0194] The term "SEP nucleotide" ("SEP polynucleotide") also relates to nucleotide sequences that can hybridise to 
the nucleotide sequence presented herein, or the complement thereof, under stringent conditions (e.g. 65°C and 
O.lxSSC). 

[0195] Exemplary nucleic acids can alternatively be characterised as those nucleotide sequences which encode a 
45 human SEP protein and hybridise to the DNA sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. Preferred are such 
sequences encoding human SEP which hybridise under high-stringency conditions to the sequence shown in SEQ ID 
NO: 1 or SEQ ID NO: 5 or the complement thereof. 

[0196] Advantageously, there are provided nucleic acid sequences which are capable of hybridising, under stringent 
conditions, to a fragment of the sequence shown in the SEQ ID NO: 1 or SEQ ID NO: 5 or the complement thereof. 

50 Preferably, the fragment is between 15 and 50 bases in length. Advantageously, it is about 25 bases in length. 

[0197] The terms "variant 11 , "homologue", "derivative" or "fragment" in relation to the nucleotide sequence coding for 
the preferred enzyme used in the methods of the present invention include any substitution of, variation of, modification 
of, replacement of, deletion of or addition of one (or more) nucleic acid from or to the sequence providing the resultant 
nucleotide sequence codes for or is capable of coding for an enzyme having SEP activity, preferably being at least as 

55 biologically active as the enzyme encoded by the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. In particular, 
the term "homologue" covers homology with respect to structure and/or function providing the resultant nucleotide 
sequence codes for or is capable of coding for an enzyme having SEP activity. With respect to sequence homology, 
preferably there is at least 83%, more preferably at least 85%, more preferably at least 90% homology to a nucleotide 
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sequence coding for the amino acid sequence shown in SEQ ID NO: 2. More preferably there is at least 95%, more 
preferably at least 98% homology to a nucleotide sequence coding for the amino acid sequence shown in SEQ ID NO: 
2. With respect to sequence homology, preferably there is at least 83%, more preferably at least 85%, more preferably 
at least 90% homology to the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. More preferably there is at least 
5 95%, more preferably at least 98%, homology to the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. 

[0198] As indicated, the present invention preferably relates to methods using human SEP (SEP polypeptide) en- 
coded, preferably, by a cDNA sequence. 

[0199] The present invention also relates to methods using human SEP (SEP polypeptide) encoded by (i) DNA 
segments comprising the DNA sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5 or allelic variations thereof, (ii) non- 
*o native DNA comprising the DNA sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5 or allelic variations thereof, or 
(iii) recombinant DNA comprising the DNA sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5 or allelic variations 
thereof. 

[0200] Polynucleotides as described herein include nucleic acid sequences encoding the polypeptides as used in 
the methods of the present invention. It will be appreciated that a range of different polynucleotides encode a given 

15 amino acid sequence as a consequence of the degeneracy of the genetic code. 

[0201 ] By knowledge of the amino acid sequences set out herein it is possible to devise partial and full-length nucleic 
acid sequences such as cDNA and/or genomic clones that encode the polypeptides as described herein. For example, 
polynucleotides may be obtained using degenerate polymerase chain reaction (PCR), which will use primers designed 
to target sequences encoding the amino acid sequences presented herein. The primers will typically contain multiple 

20 degenerate positions. However, to minimise degeneracy, sequences will be chosen that encode regions of the amino 
acid sequences presented herein containing amino acids such as methionine, which are coded for by only one triplet. 
In addition, sequences will be chosen to take into account codon usage in the organism whose nucleic acid is used 
as the template DNA for the PCR procedure. PCR will be used at stringency conditions lower than those used for 
cloning sequences with single sequence (non-degenerate) primers against known sequences. 

25 [0202] Nucleic acid sequences obtained by PCR that encode polypeptide fragments used in the methods of the 
present invention may then be used to obtain larger sequences using hybridisation library screening techniques. For 
example a PCR clone may be labelled with radioactive atoms and used to screen a cDNA or genomic library from other 
species, preferably other mammalian species. Hybridisation conditions will typically be conditions of medium to high 
stringency (for example 0.03M sodium chloride and 0.03M sodium citrate at from about to about 60°C). 

30 [0203] Degenerate nucleic acid probes encoding all or part of the amino acid sequence may also be used to probe 
cDNA and/or genomic libraries from other species, preferably other mammalian species. However, it is preferred to 
carry out PCR techniques initially to obtain a single sequence for use in further screening procedures. 
[0204] Polynucleotide sequences which encode human SEP, fragments of the polypeptide, fusion proteins or func- 
tional equivalents thereof, may be used to generate recombinant DNA molecules that direct the expression of human 

35 SEP in appropriate host cells. Due to the inherent degeneracy of the genetic code, other DNA sequences, which encode 
substantially the same, or a functionally equivalent amino acid sequence, may be used to clone and express human 
SEP. As will be understood by those of skill in the art, it may be advantageous to produce human SEP-encoding 
nucleotide sequences possessing non-naturally occurring codons. Codons preferred by a particular prokaryotic or 
eukaryotic host (Murray E et at, (1989), Nuc. Acids Res., 17:477-508) can be selected., for example, to increase the 

40 rate of human SEP expression or to produce recombinant RNA transcripts having desirable properties, such as a 
longer half-life, than transcripts produced from naturally occurring sequence. 

[0205] Polynucleotide sequences described herein, obtained using the techniques described above, may be used 
to obtain further homologous sequences and variants using the techniques described above. They may also be modified 
for use in expressing the polypeptides in a variety of host cells systems, for example to optimise codon preferences 
45 for a particular host cell in which the polynucleotide sequences are being expressed. Other sequence changes may 
be desired in order to introduce restriction enzyme recognition sites, or to alter the property or function of the polypep- 
tides encoded by the polynucleotides. 

[0206] Altered human SEP polynucleotide sequences which may be used in accordance with the invention include 
deletions, insertions or substitutions of different nucleotide residues resulting in a polynucleotide that encodes the 

50 same or a functionally equivalent SEP. The protein may also have deletions, insertions or substitutions of amino acid 
residues, which produce a silent change and result in a functionally equivalent SEP. Deliberate amino acid substitutions 
may be made on the basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphip- 
athic nature of the residues as long as the biological activity of SEP is retained. For example, negatively charged amino 
acids include aspartic acid and glutamic acid; positively charged amino acids include lysine and arginine; and amino 

55 acids with uncharged polar head groups having similar hydrophilicity values include leucine, isoleucine, valine, glycine, 
alanine, asparagine, glutamine, serine, threonine, phenylalanine, and tyrosine. 

[0207] Included within the scope of the description are alleles of human SEP. As used herein, an "allele" or "allelic 
sequence" is an alternative form of human SEP. Alleles result from a mutation, i.e. a change in the nucleic acid se- 
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quence, and generally produce altered mRNAs or polypeptides whose structure or function may or may not be altered. 
Any given gene may have none, one or many allelic forms. Common mutational changes, which give rise to alleles., 
are generally ascribed to deletions, additions or substitutions of amino acids. Each of these types of changes may 
occur alone, or in combination with the others, one or more times in a given sequence. 
5 [0208] The nucleotide sequences described herein may be engineered in order to alter a human SEP coding se- 
quence for a variety of reasons, including but not limited to, alterations which modify the cloning, processing and/or 
expression of the gene product. For example, mutations may be introduced using techniques, which are well known 
in the art, e.g. site-directed mutagenesis to insert new restriction sites, to alter glycosylation patterns or to change 
codon preference. 

io [0209] Polynucleotides as described herein may be used to produce a primer, e.g. a PGR primer, a primer for an 
alternative amplification reaction, a probe e.g. labelled with a revealing label by conventional means using radioactive 
or non-radioactive labels, or the polynucleotides may be cloned into vectors. Such primers, probes and other fragments 
will be at least 15, preferably at least 20, for example at least 25, 30 or 40 nucleotides in length, and are also encom- 
passed by the term polynucleotides as used herein. 

15 [0210] Polynucleotides or primers as described herein may carry a revealing label. Suitable labels include radioiso- 
topes such as 32 P or 35 S, enzyme labels, or other protein labels such as biotin. Such labels may be added to polynu- 
cleotides or primers and may be detected using by techniques known in the art. 

[021 1 ] Polynucleotides such as a DNA polynucleotide and primers may be produced recombinantly, synthetically, or 
by any means available to those of skill in the art. They may also be cloned by standard techniques. 
20 [0212] In general, primers will be produced by synthetic means, involving a stepwise manufacture of the desired 
nucleic acid sequence one nucleotide at a time. Techniques for accomplishing this using automated techniques are 
readily available in the art. 

[021 3] Longer polynucleotides will generally be produced using recombinant means, for example using PCR cloning 
techniques. This will involve making a pair of primers (e.g. of about 15-30 nucleotides) to a region of the nucleotide 

25 sequence which it is desired to clone, bringing the primers into contact with mRNA or cDNA obtained from, e.g., a 
fungal, plant or prokaryotic cell, performing a polymerase chain reaction under conditions which bring about amplifi- 
cation of the desired region, isolating the amplified fragment (e.g. by purifying the reaction mixture on an agarose gel) 
and recovering the amplified DNA. The primers may be designed to contain suitable restriction enzyme recognition 
sites so that the amplified DNA can be cloned into a suitable cloning vector. 

30 [0214] DNA molecules may be modified to increase intracellular stability and half-life. Possible modifications include, 
but are not limited to, the addition of flanking sequences of the 5' and/or 3* ends of the molecule or the use of phos- 
phorothioate or 2" O-methyl rather than phosphodiesterase linkages within the backbone of the molecule. 
[0215] Furthermore, DNA sequences, once known, give the information needed to design assays to specifically 
detect isoenzymes or splice variants. Isoenzyme-specific PCR primer pairs are but one example of an assay that 

35 depends completely on the knowledge of the specific DNA sequence of the isoenzyme or splice variant. Such an assay 
allows detection of mRNA for the isoenzyme to access the tissue distribution and biological relevance of each isoen- 
zyme to a particular disease state. It also allows identification of cell lines that may naturally express only one isoenzyme 
- a discovery that might obviate the need to express recombinant genes. If specific human SEP isoenzymes are shown 
to be associated with a particular disease state, this would be valuable in the design of diagnostic assays to detect the 

40 presence of isoenzyme mRNA. 

[021 6] An abnormal level of nucleotide sequences encoding a human SEP enzyme in a biological sample may reflect 
a chromosomal aberration, such as a nucleic acid deletion or mutation. Accordingly, nucleotide sequences encoding 
a human SEP enzyme provide the basis for probes, which can be used diagnostically to detect chromosomal aberra- 
tions such as deletions, mutations or chromosomal translocations in the gene encoding human SEP. Human SEP gene 

45 expression may be altered in such disease states or there may be a chromosomal aberration present in the region of 
the gene encoding a human SEP. 

[0217] In an alternative embodiment, the coding sequence of human SEP could be synthesised, in whole or in part, 
using chemical methods well known in the art (see Caruthers MH et at, (1 980), Nuc. Acids Res. Symp. Ser., pp. 21 5-223; 
Horn T et al, (1980), Nuc. Acids Res. Symp. Ser., pp. 225-232). 

50 

NATURALLY OCCURRING 

[0218] As used herein "naturally occurring" refers to a human SEP with an amino acid sequence found in nature. 
55 ISOLATED/PURIFIED 

[021 9] As used herein, the terms "isolated" and "purified" refer to molecules, either nucleic or amino acid sequences, 
that are removed from their natural environment and isolated or separated from at least one other component with 
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which they are naturally associated. 
BIOLOGICALLY ACTIVE 

5 [0220] As used herein "biologically active" refers to a protein (especially enzyme) - such as a human SEP (SEP 
polypeptide), preferably recombinant human SEP - having a similar structural function (but not necessarily to the same 
degree), and/or similar regulatory function (but not necessarily to the same degree), and/or similar biochemical function 
(but not necessarily to the same degree) and/or immunological activity (but not necessarily to the same degree) of the 
naturally occurring protein (especially enzyme). Specifically, a human SEP has the ability to proteolytically cleave 

10 certain peptide substrates, which is one of the characteristic activities of the human SEP enzyme presented herein. 

IMMUNOLOGICAL ACTIVITY 

[0221] As used herein, "immunological activity" is defined as the capability of a natural, recombinant or synthetic 
15 protein (especially enzyme) or any oligopeptide thereof, to induce a specific immune response in appropriate animals 
or cells and to bind with specific antibodies. 

DERIVATIVE 

20 [0222] The term "derivative" as used herein in relation to the amino acid sequence includes chemical modification 
of a human SEP. Illustrative of such modifications would be replacement of hydrogen by an alkyl, acyl, or amino group. 

DELETION 

25 [0223] As used herein a "deletion" is defined as a change in either nucleotide or amino acid sequence in which one 
or more nucleotides or amino acid residues, respectively, are absent. 

INSERTION/ADDITION 

30 [0224] As used herein an "insertion" or "addition" is a change in a nucleotide or amino acid sequence, which has 
resulted in the addition of one or more nucleotides or amino acid residues, respectively, as compared to the naturally 
occurring human SEP. 

SUBSTITUTION 

35 

[0225] As used herein "substitution" results from the replacement of one or more nucleotides or amino acids by 
different nucleotides or amino acids, respectively. 

HOMOLOGUE 

40 

[0226] The term "homologue" with respect to the nucleotide sequences and the amino acid sequences described 
herein may be synonymous with allelic variations of the sequences. 

[0227] In particular, the term "homology" as used herein may be equated with the term "identity". Here, sequence 
homology with respect to the nucleotide sequence and the amino acid sequence described herein can be determined 

45 by a simple "eyeball" comparison (i.e. a strict comparison) of any one or more of the sequences with another sequence 
to see if that other sequence has at least 83% identity to the nucleotide sequence and at least 78% identity to the 
amino acid sequences. Relative sequence homology (i.e. sequence identity) can also be determined by commercially 
available computer programs that can calculate percentage (%) homology between two or more sequences. Typical 
examples of such computer programs are CLUSTAL or BLAST 

so [0228] Percentage (%) homology may be calculated over contiguous sequences, i.e. one sequence is aligned with 
the other sequence and each amino acid in one sequence directly compared with the corresponding amino acid in the 
other sequence, one residue at a time. This is called an "ungapped" alignment. Typically, such ungapped alignments 
are performed only over a relatively short number of residues (for example less than 50 contiguous amino acids). 
[0229] Although this is a very simple and consistent method, it fails to take into consideration that, for example, in 

55 an otherwise identical pair of sequences, one insertion or deletion will cause the following amino acid residues to be 
put out of alignment, thus potentially resulting in a large reduction in % homology when a global alignment is performed. 
Consequently, most sequence comparison methods are designed to produce optimal alignments that take into con- 
sideration possible insertions and deletions without penalising unduly the overall homology score. This is achieved by 
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inserting "gaps" in the sequence alignment to try to maximise local homology. 

[0230] However, these more complex methods assign "gap penalties" to each gap that occurs in the alignment so 
that, for the same number of identical amino acids, a sequence alignment with as few gaps as possible - reflecting 
higher relatedness between the two compared sequences - will achieve a higher score than one with many gaps. 

5 "Affine gap costs" are typically used that charge a relatively high cost for the existence of a gap and a smaller penalty 
for each subsequent residue in the gap. This is the most commonly used gap scoring system. High gap penalties will 
of course produce optimised alignments with fewer gaps. Most alignment programs allow the gap penalties to be 
modified. However, it is preferred to use the default values when using such software for sequence comparisons. For 
example when using the GCG Wisconsin Bestfit package (see below) the default gap penalty for amino acid sequences 

io is -1 2 for a gap and -4 for each extension. 

[0231] Calculation of maximum % homology therefore firstly requires the production of an optimal alignment, taking 
into consideration gap penalties. A suitable computer program for carrying out such an alignment is the GCG Wisconsin 
Bestfit package (University of Wisconsin, U.S.A.; Devereux et al., 1984, Nucleic Acids Research 12:387). Examples 
of other software that can perform sequence comparisons include, but are not limited to, the BLAST package (see 

15 Ausubel et at., 1999 ibid - Chapter 1 8), FASTA (Altschul et at., 1990, J. Mol. Biol., 403-410) and the GENEWORKS 
suite of comparison tools. Both BLAST and FASTA are available for off-line and on-line searching (see Ausubel etat., 
1 999 ibid, pages 7-58 to 7-60). However, for some applications it is preferred to use the GCG Bestfit program. 
[0232] Although the final % homology can be measured in terms of identity, in some cases, the alignment process 
itself is typically not based on an all-or-nothing pair comparison. Instead, a scaled similarity score matrix is generally 

so used that assigns scores to each pairwise comparison based on chemical similarity or evolutionary distance. An ex- 
ample of such a matrix commonly used is the BLOSUM62 matrix - the default matrix for the BLAST suite of programs. 
GCG Wisconsin programs generally use eitherthe public default values or a custom symbol comparison table if supplied 
(see user manual for further details). It is preferred to use the public default values for the GCG package, or in the 
case of other software, the default matrix, such as.BLOSUM62. 

25 [0233] Once the software has produced an optimal alignment, it is possible to calculate % homology, preferably % 
sequence identity. The software typically does this as part of the sequence comparison and generates a numerical 
result. 

[0234] As indicated, for some applications, sequence homology (or identity) may be determined using any suitable 
homology algorithm, using for example default parameters. For a discussion of basic issues in similarity searching of 

30 sequence databases, see Altschul etat. (1994) Nature Genetics 6:11 9-129. For some applications, the BLAST algo- 
rithm is employed, with parameters set to default values. The BLAST algorithm is described in detail at http://www. 
ncbi.nih.gov/BLAST/blast_help.html. Advantageously, "substantial homology" when assessed by BLAST equates to 
sequences which match with an EXPECT value of at least about e-7, preferably at least about e-9 and most preferably 
e-10 or lower. The default threshold for EXPECT in BLAST searching is usually 10. 

35 [0235] Should Gap Penalties be used when determining sequence identity, then preferably the following parameters 
are used: 



40 



FOR BLAST 




GAP OPEN 


5 


GAP EXTENSION 


2 ; 



45 



FOR CLUSTAL 


DNA 


PROTEIN 




WORD SIZE 


2 


1 


K triple 


GAP PENALTY 


10 


10 




GAP EXTENSION 


0.1 


0.1 





50 

[0236] Other computer program methods to determine identify and similarity between the two sequences include 
but are not limited to the GCG program package (Devereux et at., 1 984, Nucleic Acids Research, 1 2: 387) and FASTA 
(Altschul et al, 1990, J. Molec. Biol., pp. 403-410). 

55 POLYPEPTIDE VARIANTS AND DERIVATIVES 

[0237] The terms "variant" or "derivative" in relation to the amino acid sequences described herein includes any 
substitution of, variation of, modification of, replacement of, deletion of or addition of one (or more) amino acids from 



22 



EP 1 275 733 A2 



or to the sequence providing the resultant amino acid sequence has human SEP activity, preferably having at least 
the same activity as the polypeptide presented in SEQ ID NO: 2. 

[0238] The sequences presented herein may be modified for use in the methods of the present invention. Typically, 
modifications are made that maintain the human SEP activity of the sequence. Amino acid substitutions may be made, 
5 for example from 1 , 2 or 3 to 1 0, 20 or 30 substitutions provided that the modified sequence retains the human SEP 
activity. Amino acid substitutions may include the use of non-naturally occurring analogues. 

[0239] Conservative substitutions may be made, for example, according to the Table below. Amino acids in the same 
block in the second column and preferably in the same line in the third column may be substituted for each other: 
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[0240] As indicated above, proteins as presented herein are typically made by recombinant means and/or by using 
synthetic means using techniques well known to the skilled person such as solid phase synthesis. Variants and deriv- 
atives of such sequences include fusion proteins, wherein the fusion proteins comprise at least the amino acid sequence 
of the SEP polypeptide described herein being linked (directly or indirectly) to another amino acid sequence. These 

25 other amino acid sequences - which are sometimes referred to as fusion protein partners - will typically impart a fa- 
vourable functionality -such as to aid extraction and purification of the amino acid sequence. Examples of fusion protein 
partners include glutath ion e-S-transf erase (GST), 6xHis, GAL4 (DNA binding and/or transcriptional activation domains) 
and p-galactosidase. It may also be convenient to include a proteolytic cleavage site between the fusion protein partner 
and the protein sequence so as to allow removal of the latter. Preferably the fusion protein partner will not hinder the 

30 function of the protein. 

POLYNUCLEOTIDE VARIANTS AND DERIVATIVES 

[0241] The terms "variant" or "derivative" in relation to the nucleotide sequence described herein include any sub- 
35 stitution of, variation of, modification of, replacement of, deletion of or addition of one (or more) nucleic acid from or to 
the sequence providing the resultant nucleotide sequence codes for a polypeptide having human SEP activity, prefer- 
ably having at least the same activity as the polypeptide encoded by the sequence presented in SEQ ID NO: 1 or SEQ 
ID NO: 5. 

[0242] As indicated above, with respect to sequence homology, preferably there is at least 83%, more preferably at 
40 least 85%, more preferably at least 90% homology to the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. More 
preferably there is at least 95%, more preferably at least 98%, homology. Nucleotide homology comparisons may be 
conducted as described above. For some applications, a preferred sequence comparison program is the GCG Wis- 
consin Bestf it program described above. The default scoring matrix has a match value of 1 0 for each identical nucleotide 
and -9 for each mismatch. The default gap creation penalty is -50 and the default gap extension penalty is -3 for each 
45 nucleotide. 

[0243] As used herein, the terms "variant", "homologue", "fragment" and "derivative" embrace allelic variations of 
the sequences. 

[0244] The term "variant" also encompasses sequences that are complementary to sequences that are capable of 
hybridising to the nucleotide sequences presented herein. 

50 

HYBRIDISATION 

[0245] The term "hybridisation" as used herein shall include "the process by which a strand of nucleic acid joins with 
a complementary strand through base pairing" (Coombs J (1994) Dictionary of Biotechnology, Stockton Press, New 
55 York NY) as well as the process of amplification as carried out in PCR technologies as described in Dieffenbach CW 
and GS Dveksler (1995, PCR Primer, a Laboratory Manual, Cold Spring Harbor Press, Plainview, NY, USA). 
[0246] Hybridisation conditions are based on the melting temperature (Tm) of the nucleic acid binding complex, as 
taught in Berger and Kimmel (1987, Guide to Molecular Cloning Techniques, Methods in Enzymology, Vol 152, Aca- 
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demic Press, San Diego, CA, USA), and confer a defined "stringency" as explained below. 

[0247] Stringency of hybridisation refers to conditions under which polynucleic acids hybrids are stable. Such con- 
ditions are evident to those of ordinary skill in the field. As known to those of skill in the art, the stability of hybrids is 
reflected in the melting temperature (Tm) of the hybrid, which decreases approximately 1 to 1.5°C with every 1% 
5 decrease in sequence homology. In general, the stability of a hybrid is a function of sodium ion concentration and 
temperature. Typically, the hybridisation reaction is performed under conditions of higher stringency, followed by wash- 
es of varying stringency. 

[0248] As used herein, high stringency refers to conditions that permit hybridisation of only those nucleic acid se- 
quences that form stable hybrids in 1 M Na+ at 65-68°C. 

10 [0249] Maximum stringency typically occurs at about Tm-5°C (5°C below the Tm of the probe). 

[0250] High stringency occurs at about 5°C to 10°C below the Tm of the probe. High stringency conditions can be 
provided, for example, by hybridisation in an aqueous solution containing 6xSSC, 5xDenhardt's, 1% SDS (sodium 
dodecyl sulphate), 0.1 Na + pyrophosphate and 0.1 mg/ml denatured salmon sperm DNA as non specific competitor. 
Following hybridisation, high stringency washing may be done in several steps, with a final wash (about 30 min) at the 

15 hybridisation temperature in 0.2 -0.1xSSC : 0.1% SDS. 

[0251] Moderate, or intermediate, stringency typically occurs at about 10°C to 20°C below the Tm of the probe. 
[0252] Low stringency typically occurs at about 20°C to 25°C below the Tm of the probe. 

[0253] As will be understood by those of skill in the art, a maximum stringency hybridisation can be used to identify 
or detect identical polynucleotide sequences while an intermediate (or low) stringency hybridisation can be used to 

20 identify or detect similar or related polynucleotide sequences. 

[0254] Moderate stringency refers to conditions equivalent to hybridisation in the above-described solution but at 
about 60-62°C. In that case the final wash is performed at the hybridisation temperature in 1xSSC, 0.1% SDS. 
[0255] Low stringency refers to conditions equivalent to hybridisation in the above-described solution at about 
50-52°C. In that case, the final wash is performed at the hybridisation temperature in 2xSSC, 0.1% SDS. 

25 [0256] It is understood that these conditions may be adapted and duplicated using a variety of buffers, e.g. formamide- 
based buffers, and temperatures. Denhardt's solution and SSC are well known to those of skill in the art as are other 
suitable hybridisation buffers (see, e.g., Sambrook, etal., eds. (1989) Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, New York; or Ausubel, ef a/., eds. (1 990) Current Protocols in Molecular Biology, John 
Wiley & Sons, Inc.). Optimal hybridisation conditions have to be determined empirically, as the length and the GC 

so content of the probe also play a role. 

[0257] Polynucleotides capable of selectively hybridising to the nucleotide sequences presented herein, or to their 
complement, will be generally at least 83%, preferably at least 85% or 90% and more preferably at least 95% or 98% 
homologous to the corresponding nucleotide sequences presented herein over a region of at least 20, preferably at 
least 25 or 30, for instance at least 40, 60 or 100 or more contiguous nucleotides. 

35 [0258] The term "selectively hybridisable" means that the polynucleotide used as a probe is used under conditions 
where a target polynucleotide is found to hybridize to the probe at a level significantly above background. The back- 
ground hybridization may occur because of other polynucleotides present, for example, in the cDNA or genomic DNA 
library being screened. In this event, background implies a level of signal generated by interaction between the probe 
and a non-specific DNA member of the library which is less than 10-fold, preferably less than 100-fold as intense as 
the specific interaction observed with the target DNA. The intensity of interaction may be measured, for example, by 
radiolabelling the probe, e.g. with 32 P. 

[0259] Where the polynucleotide is double-stranded, both strands of the duplex, either individually or in combination, 
are encompassed by the term "polynucleotide". Where the polynucleotide is single-stranded, it is to be understood that 
the complementary sequence of that polynucleotide is also included within the scope of the term "polynucleotide". 

45 [0260] Other variants of the sequences described herein may be obtained, for example, by probing DNA libraries 
made from a range of individuals, for example individuals from different populations. In addition, other viral/bacterial, 
or cellular homologues particularly cellular homologues found in mammalian cells (e.g. bovine, ovine, porcine, equine 
and primate cells), may be obtained and such homologues and fragments thereof in general will be capable of selec- 
tively hybridising to the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5. Such sequences may be obtained by 

so probing cDNA libraries made from, or genomic DNA libraries derived from, other animal species, and probing such 
libraries with probes comprising all or part of the sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5 under conditions 
of medium to high stringency. Similar considerations apply to obtaining species homologues and allelic variants of the 
polypeptide or nucleotide sequences of the invention. 

[0261] Variants and strain/species homologues may also be obtained using degenerate PCR, which will use primers 
55 designed to target sequences within the variants and homologues encoding conserved amino acid sequences within 
the sequences of the present invention. Conserved sequences can be predicted, for example, by aligning the amino 
acid sequences from several variants/homologues. Sequence alignments can be performed using computer software 
known in the art. For example the GCG Wisconsin PileUp program is widely used. 
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[0262] The primers used in degenerate PCR will contain one or more degenerate positions and will be used at 
stringency conditions lower than those used for cloning sequences with single sequence primers against known se- 
quences. 

[0263] Alternatively, such polynucleotides may be obtained by site-directed mutagenesis of characterised sequenc- 
es. This may be useful where, for example, silent codon changes are required to sequences to optimise codon pref- 
erences for a particular host cell in which the polynucleotide sequences are being expressed. Other sequence changes 
may be desired in order to introduce restriction enzyme recognition sites, or to alter the property or function of the 
polypeptides encoded by the polynucleotides. 

[0264] The polynucleotides as described herein may be used to produce a primer e.g. a PCR primer, a primer for 
an alternative amplification reaction, a probe e.g. labelled with a revealing label by conventional means using radio- 
active or non-radioactive labels, or the polynucleotides may be cloned into vectors. Such primers, probes and other 
fragments will be at least 15, preferably at least 20, for example at least 25, 30 or 40 nucleotides in length, and are 
also encompassed by the term "polynucleotides" as used herein. 

[0265] Polynucleotides such as a DNA polynucleotides and probes may be produced recombinantly, synthetically, 
or by any means available to those of skill in the art. They may also be cloned by standard techniques. 
[0266] In general, primers will be produced by synthetic means, involving a stepwise manufacture of the desired 
nucleic acid sequence one nucleotide at a time. Techniques for accomplishing this using automated techniques are 
readily available in the art. 

[0267] Longer polynucleotides will generally be produced using recombinant means, for example using a PCR cloning 
techniques. This will involve making a pair of primers (e.g. of about 15 to 30 nucleotides) flanking a region of the 
sequence which it is desired to clone, bringing the primers into contact with mRNA or cDNA obtained from an animal 
or human cell, performing a polymerase chain reaction under conditions which bring about amplification of the desired 
region, isolating the amplified fragment (e.g. by purifying the reaction mixture on an agarose gel) and recovering the 
amplified DNA. The primers may be designed to contain suitable restriction enzyme recognition sites so that the am- 
plified DNA can be cloned into a suitable cloning vector. 

[0268] The following list represents titles of descriptive text, which is reproduced under the same (or similar) titles in 
WO 02/06492, the content of which is incorporated herein by reference in its entirety: Regulatory sequences, Secretion, 
Constructs, Vectors, Tissue, Host cells, Organism, Transformation of host cells/host organisms, Genetically engineered 
or genetically modified, Functionally disrupted, Genetically modified animal cell, Production of the polypeptide, Ri- 
bozymes, Detection, Diagnostics, Probes, Pharmaceuticals and Pharmaceutical combinations. 

ANTIBODIES 

[0269] The amino acid sequence of the SEP polypeptide described herein can also be used to generate antibodies 
- such as by use of standard techniques - against the amino acid sequence. 

[0270] Procedures well known in the art may be used for the production of antibodies to human SEP polypeptides. 
Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab fragments and 
fragments produced by a Fab expression library. Neutralising antibodies, i.e. those which inhibit biological activity of 
human SEP polypeptides, are especially preferred for diagnostics and therapeutics. 

[0271] For the production of antibodies, various hosts including goats, rabbits, rats, mice, etc. may be immunised 
by injection with the peptidase (e.g. human SEP) or any portion, variant, homologue, fragment or derivative thereof or 
oligopeptide which retains immunogenic properties. Depending on the host species, various adjuvants may be used 
to increase immunological response. Such adjuvants include, but are not limited to, Freund's, mineral gels such as 
aluminium hydroxide, and surface active substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil 
emulsions, keyhole limpet hemocyanin, and dinitrophenol. BCG {Bacilli Cafmette-Gueriri) and Corynebacterium par- 
vum are potentially useful human adjuvants which may be employed. 

[0272] Monoclonal antibodies to the peptidase (e.g. human SEP) may be even prepared using any technique which 
provides for the production of antibody molecules by continuous cell lines in culture. These include, but are not limited 
to, the hybridoma technique originally described by Kohler and Milstein (1975, Nature, Vol 256, pp. 495-497), the 
human B-cell hybridoma technique (Kosbor et a/., (1983), Immunol. Today, Vol 4, p. 72; Cote et at., (1983), Proceedings 
of the National Academy of Sciences (USA), Vol 80, pp. 2026-2030) and the EBV-hybridoma technique (Cole et a/., 
(1985), Monoclonal Antibodies and Cancer Therapy, Alan R Liss Inc., pp. 77-96). In addition, techniques developed 
for the production of "chimeric antibodies", the splicing of mouse antibody genes to human antibody genes to obtain 
a molecule with appropriate antigen specificity and biological activity can be used (Morrison etal., (1 984), Proceedings 
of the National Academy of Sciences (USA), Vol 81, pp. 6851-6855; Neuberger et a/., (1984), Nature, Vol 312, pp. 
604-608; Takeda etal., (1985), Nature, Vol 314, pp. 452-454). Alternatively, techniques described for the production 
of single chain antibodies (US-A-4946779) can be adapted to produce inhibitor-specific single chain antibodies. 
[0273] Antibodies may also be produced by inducing in vivo production in the lymphocyte population or by screening 
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recombinant immunoglobulin libraries or panels of highly specific binding reagents as disclosed in Orlandi et at. (1 989, 
Proceedings of the National Academy of Sciences (USA), Vol 86, pp. 3833-3837), and Winter G and Milstein C (1991; 
Nature, Vol 349, pp. 293-299). 

[0274] Antibody fragments, which contain specific binding sites for human SEP, may also be generated. For example. 

5 such fragments include, but are not limited to, the F(ab') 2 fragments which can be produced by pepsin digestion of the 
antibody molecule and the Fab fragments which can be generated by reducing the disulphide bridges of the F(ab') 2 
fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and easy identification of mono- 
clonal Fab fragments with the desired specificity (Huse WD et a/., (1989), Science, Vol 256, pp. 1275-1281). 
[0275] An alternative technique involves screening phage display libraries where, for example, the phage express 

10 scFv fragments on the surface of their coat with a large variety of complementarity determining regions (CDRs). This 
technique is well known in the art. 

[0276] Human SEP-specific antibodies are useful for the diagnosis of conditions and diseases associated with ex- 
pression of human SEP polypeptide. A variety of protocols for competitive binding or immunoradiometric assays using 
either polyclonal or monoclonal antibodies with established specificities are well known in the art. Such immunoassays 

15 typically involve the formation of complexes between human SEP polypeptides and its specific antibody (or similar 
human SEP-binding molecule) and the measurement of complex formation. A two-site, monoclonal-based immu- 
noassay utilizing monoclonal antibodies reactive to two non-interfering epitopes on a specific human SEP protein is 
preferred, but a competitive binding assay may also be employed. These assays are described in Maddox DE et at. 
(1983, Journal of Experimental Medicine, Vol 158, p. 1211). 

20 [0277] Anti-human SEP antibodies are useful for the diagnosis of disorders involving abnormal peptide signalling or 
other disorders or diseases characterised by abnormal expression of a human SEP. Diagnostic assays for a human 
SEP include methods utilising the antibody and a label to detect a human SEP polypeptide in human body fluids, cells, 
tissues or sections or extracts of such tissues. The polypeptides and antibodies described herein may be used with or 
without modification. Frequently, the polypeptides and antibodies will be labelled by joining them, either covalently or 

25 non-covalently, with a reporter molecule. A wide variety of reporter molecules are known to those of skill in the art. 
[0276] Antibodies may be used to detect polypeptides as described herein present in biological samples by a method 
which comprises: (a) providing an antibody as described hereinbefore; (b) incubating a biological sample with said 
antibody under conditions which allow for the formation of an antibody-antigen complex; and (c) determining whether 
antibody-antigen complex comprising said antibody is formed. 

30 [0279] Depending on the circumstances, suitable samples may include extract tissues such as testis or brain or from 
neoplastic growths derived from such tissues. 

[0280] Antibodies may be bound to a solid support and/or packaged into kits in a suitable container along with suitable 
reagents, controls, instructions and the like. 

35 ASSAYS/IDENTIFICATION METHODS 

[0281] The application also describes an assay method for detecting the presence of human SEP in cells (such as 
human cells) comprising: (a) performing a reverse transcriptase-polymerase chain reaction (RT-PCR) on RNA (such 
as total RNA) from such cells using a pair of PCR primers that are specific for human SEP, as determined from the 
40 DNA sequence shown inSEQ ID NO: 1 or SEQ ID NO: 5 or an allelic variation thereof; and (b) assaying the appearance 
of an appropriately sized PCR fragment - such as by agarose gel electrophoresis. 

[0282] The present invention also relates to a method of identifying agents (such as compounds, other substances 
or compositions comprising the same) that affect (such as inhibit or otherwise modify) the activity of human SEP and/ 
or the expression thereof, the method comprising contacting human SEP or the nucleotide sequence coding for the 

45 same with the agent and then measuring the activity of human SEP and/or the expression thereof. 

[0283] The present invention also relates to a method of identifying agents (such as compounds, other substances 
or compositions comprising the same) that selectively affect (such as selectively inhibit or otherwise selectively modify) 
the activity of human SEP and/or the expression thereof, the method comprising contacting human SEP or the nucle- 
otide sequence coding for the same with the agent and then measuring the activity of human SEP and/or the expression 

so thereof. 

[0284] The present invention also relates to a method of identifying agents (such as compounds, other substances 
or compositions comprising the same) that affect (such as inhibit or otherwise modify) the activity of human SEP and/ 
or the expression thereof, the method comprising measuring the activity of human SEP and/or the expression thereof 
in the presence of the agent or after the addition of the agent in: (a) a cell line into which has been incorporated 
55 recombinant DNA comprising the DNA sequence shown in SEQ ID NO: 1 or SEQ ID NO: 5 or an allelic variation thereof, 
or (b) a cell population or cell line that naturally selectively expresses human SEP. Preferably, the activity of human 
SEP is determined by the assay method described above. 

[0285] The present invention also relates to a method of identifying agents (such as compounds, other substances 
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or compositions comprising the same) that selectively affect (such as inhibit or otherwise modify) the activity of human 
SEP and/or the expression thereof, the method comprising measuring the activity of human SEP and/or the expression 
thereof in the presence of the agent or after the addition of the agent in: (a) a cell line into which has been incorporated 
recombinant DNA comprising the DNA sequence shown in SEQ ID NO: 1 orSEQ ID NO: 5 or an allelic variation thereof, 
5 or (b) a cell population or cell line that naturally selectively expresses human SEP. Preferably, the activity of human 
SEP is determined by the assay method described above. 

[0286] The present invention also relates to a method of screening an agent for modulation (preferably for specific 
modulation) of human SEP (or a derivative, homologue, variant or fragment thereof) activity or the expression of the 
nucleotide sequence coding for the same (including a derivative, homologue, variant or fragment thereof), the method 

10 comprising the steps of: (a) providing a candidate agent; (b) combining human SEP (or the derivative, homologue, 
variant or fragment thereof) or the nucleotide sequence coding for the same (or the derivative, homologue, variant or 
fragment thereof) with the candidate agent for a time sufficient to allow modulation under suitable conditions; and (c) 
detecting modulation of human SEP by the candidate agent (or the derivative, homologue, variant or fragment thereof) 
or the nucleotide sequence coding for the same (or the derivative, homologue, variant or fragment thereof) in order to 

15 ascertain if the candidate agent modulates human SEP (or the derivative, homologue, variant or fragment thereof) 
activity or the expression of the nucleotide sequence coding for the same (or the derivative, homologue, variant or 
fragment thereof). 

[0287] The present invention also relates to a method of screening an agent for specific binding affinity with human 
SEP (or a derivative, homologue, variant orf ragment thereof) or the nucleotide sequence coding for the same (including 

20 a derivative, homologue, variant or fragment thereof), the method comprising the steps of: (a) providing a candidate 
agent; (b) combining human SEP (orthe derivative, homologue, variant or fragment thereof) orthe nucleotide sequence 
coding for the same (or the derivative, homologue, variant or fragment thereof) with the candidate agent for a time 
sufficient to allow binding under suitable conditions; and (c) detecting binding of the candidate agent to human SEP 
(or the derivative, homologue, variant or fragment thereof) or the nucleotide sequence coding for the same (or the 

25 derivative, homologue, variant or fragment thereof) in order to ascertain if the candidate agent binds to human SEP 
(or the derivative, homologue, variant or fragment thereof) or the nucleotide sequence coding for the same (or the 
derivative, homologue, variant or fragment thereof). 

[0288] The present invention also relates to a method of identifying an agent which is capable of modulating human 
SEP, the method comprising the steps of: (a) contacting the agent with human SEP (or a derivative, homologue, variant 
30 or fragment thereof) orthe nucleotide sequence coding for the same (orthe derivative, homologue, variant or fragment 
thereof); (b) incubating the mixture of step (a) with a bioactive peptide under conditions suitable for the proteolysis of 
the bioactive peptide; (c) measuring the amount of bioactive peptide proteolysis; and (d) comparing the amount of 
bioactive peptide proteolysis of step (c) with the amount of bioactive peptide proteolysis obtained with human SEP (or 
the derivative, homologue, variant or fragment thereof) or the nucleotide sequence coding for the same (or the deriv- 
es ative, homologue, variant or fragment thereof) incubated without the agent, thereby determining whether the agent 
affects (such as inhibits or selectively inhibits) bioactive peptide proteolysis. 

[0289] Thus, in certain embodiments of the present invention, human SEP or a variant, homologue, fragment or 
derivative thereof and/or a cell line that expresses the human SEP or variant, homologue, fragment or derivative thereof 
may be used to screen for antibodies, peptides, or other agents, such as organic or inorganic molecules, that act as 

40 modulators of endopeptidase activity or for the expression thereof, thereby identifying a therapeutic agent capable of 
modulating bioactive peptide levels. For example, anti-human SEP antibodies capable of neutralising the activity of 
human SEP may be used to inhibit human SEP proteolysis of bioactive peptides, thereby increasing their levels. Al- 
ternatively, screening of peptide libraries or organic libraries made by combinatorial chemistry with recombinantly ex- 
pressed human SEP or a variant, homologue, fragment or derivative thereof or cell lines expressing human SEP or a 

45 variant, homologue, fragment or derivative thereof may be useful for identification of therapeutic agents that function 
by modulating (e.g. inhibiting or selectively inhibiting) human SEP proteolysis of bioactive peptides. Synthetic com- 
pounds, natural products, and other sources of potentially biologically active materials can be screened in a number 
of ways deemed to be routine to those of skill in the art. For example, nucleotide sequences encoding the N-terminal 
region of human SEP may be expressed in a cell line, which can be used for screening of allosteric modulators, either 

50 agonists or antagonists, of human SEP activity. 

[0290] Alternatively, nucleotide sequences encoding the conserved catalytic domain of human SEP can be expressed 
in cell lines and used to screen for inhibitors or selective inhibitors of bioactive peptide proteolysis. 
[0291] The ability of a test agent to interfere with human SEP activity or bioactive peptide proteolysis may be deter- 
mined by measuring human SEP levels or bioactive peptide levels. 

55 [0292] Accordingly, the present invention relates to a method of identifying a compound which is capable of modu- 
lating the bioactive peptide proteolysis activity of a human SEP, or a variant, homologue, fragment or derivative thereof, 
comprising the steps of (a) contacting the compound with a human SEP, or a variant, homologue, fragment or derivative 
thereof; (b) incubating the mixture of step (a) with a bioactive peptide under conditions suitable for the proteolysis of 
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the bioactive peptide; (c) measuring the amount of bioactive peptide proteolysis; and (d) comparing the amount of 
bioactive peptide proteolysis of step (c) with the amount of bioactive peptide proteolysis obtained with the human SEP, 
or a variant, homologue, fragment or derivative thereof, incubated without the compound, thereby determining whether 
the compound stimulates or inhibits bioactive peptide proteolysis. In one embodiment of the method, the fragment may 

5 be from the N-terminal region of the human SEP and provides a method to identify allosteric modulators of the human 
SEP. In another embodiment of the present invention, the fragment may be from the carboxy terminal region of the 
human SEP and provides a method to identify inhibitors or selective inhibitors of bioactive peptide proteolysis. 
[0293] The bioactive peptides may be full-length or fragments thereof and may be produced recombinantly or, pref- 
erably, synthetically. Preferably, said bioactive peptides are small synthetic peptides capable of being modulated (pref- 

10 erably cleaved by proteolysis/hydrolysis) by human SEP. More preferably, said synthetic peptides are labelled (pref- 
erably, fluorescently labelled, more preferably fluorescently labelled with intramolecularly quenchable fluorogenic dyes 
such as can be used in the FRET assays described herein). 

[0294] Since human SEP may be involved in regulating bioactive peptide activity and/or in proteolysis of biologically 
inactive peptides into their active form, references to "bioactive peptide(s)" (and the like) hereinabove can also be 

15 taken to mean references to "biologically inactive peptide(s)" (and the like), with the context within which these refer- 
ences exist to be construed mutatis mutandis, as appropriate. For example, where the inhibition of human SEP activity 
might lead to increased levels of bioactive peptide(s), such inhibition might also, or instead, lead to increased levels 
of biologically inactive peptide(s), thereby leading to reduced levels of peptide(s) in their "active form". 
[0295] A human SEP polypeptide, its immunogenic fragments or oligopeptides thereof can be used for screening 

20 therapeutic compounds in any of a variety of drug screening techniques. The polypeptide employed in such a test may 
be free in solution, affixed to a solid support, borne on a cell surface, or located intracellularly. The abolition of activity 
orthe formation of binding complexes between a human SEP polypeptide and the agent being tested may be measured. 
[0296] Accordingly, the present invention relates to a method for screening one or a plurality of compounds for mod- 
ulation (preferably specific modulation, such as specific binding affinity or inhibition) of human SEP or the expression 

25 thereof, or a portion thereof or variant, homologue, fragment or derivative thereof , comprising providing one or a plurality 
of compounds; combining a human SEP or a nucleotide sequence coding for the same or a portion thereof or variant, 
homologue, fragment or derivative thereof with the or each of a plurality of compounds for a time sufficient to allow 
modulation under suitable conditions; and detecting, for example, (i) binding of a human SEP, or portion thereof or 
variant, homologue, fragment or derivative thereof, to each of the plurality of compounds, thereby identifying the com- 

30 pound or compounds which modulate a human SEP or a nucleotide sequence coding for the same; or (ii) inhibition of 
a human SEP, or portion thereof or variant, homologue, fragment or derivative thereof, by each of the plurality of 
compounds, thereby identifying the compound or compounds which modulate (inhibit) a human SEP or a nucleotide 
sequence coding for the same. In such an assay, the plurality of compounds may be produced by combinatorial chem- 
istry techniques known to those of skill in the art. 

35 [0297] Another technique for drug screening provides for high throughput screening (HTS) of compounds having 
suitable binding affinity to the human SEP polypeptides and is based upon the method described in detail in Geysen, 
WO 84/03564, published on September 13,1 984. In summary, large numbers of different small peptide test compounds 
are synthesised on a solid substrate, such as plastic pins or some other surface. The peptide test compounds are 
reacted with human SEP fragments and washed. A bound human SEP is then detected - such as by appropriately 

40 adapting methods well known in the art. A purified human SEP can also be coated directly onto plates for use in the 
aforementioned drug screening techniques. Alternatively, non-neutralising antibodies can be used to capture the pep- 
tide and immobilise it on a solid support. 

[0298] This invention also contemplates the use of competitive drug screening assays in which neutralising antibodies 
capable of binding a human SEP specifically compete with a test compound for binding a human SEP. In this manner, 
45 the antibodies can be used to detect the presence of any peptide, which shares one or more antigenic determinants 
with a human SEP. 

[0299] The assay method of the present invention may be a high throughput screen (HTS). In this regard, the teach- 
ings of WO 84/03564 may be adapted for the human SEP of the present invention. 

[0300] The teachings of US-A-5738985 may also be adapted for the assay method of the present invention. 

50 [0301] Specifically contemplated by the present invention are FRET assays using, for instance, the labelled substrate 
peptide Rhodamine green-Gly-Gly-cfPhe-Leu-Arg-Arg-Val-Cys(QSY™-7)-pAla-NH 2 (SEQ ID NO: 8), which is cleava- 
ble by the human SEP described above. In addition, FRET assays as described above, wherein the human SEP 
enzyme is replaced by any peptidase, are also contemplated by the present invention. Preferably, said peptidase is 
an exopeptidase or an endopeptidase. More preferably, said exopeptidase is oxytocinase and said endopeptidase is 

55 NEP or non-human SEP. 
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AGENTS 

[0302] The present invention also provides one or more agents identified by the assays, methods and identification 
methods of the present invention. 
5 [0303] The agent of the present invention can be, for example, an organic compound or an inorganic compound. 
The agent can be, for example, a nucleotide sequence that is antisense to all or part of the sequence shown in SEQ 
ID NO: 1 or SEQ ID NO: 5. Preferably, the agent will be a modulator of SEP activity, more preferably a SEP inhibitor 
(SEPi) or a selective SEPi. 

[0304] A SEPi is a compound which inhibits the enzymatic activity of SEP, that is prevents it cleaving (by proteolysis) 
10 a substrate peptide, polypeptide or protein. 

[0305] The invention further provides an agent of the present invention (or even a pharmaceutically acceptable salt 
thereof, or a pharmaceutically acceptable solvate thereof) or a pharmaceutical composition containing any of the fore- 
going, for use as a medicament. 

[0306] The present invention also relates to the use of an agent to affect human SEP activity (such as to inhibit, 
15 selectively inhibit, modulate or agonise) in any one or more of the urogenital system, cardiovascular system, the neu- 
rological system, and the endocrine system. 

[0307] ft is to be understood that any agent (which includes, but is not limited to, a modulator, inhibitor or selective 
inhibitor of human SEP) that is identified using any assay (or modification thereof) described above is also deemed an 
aspect of the present invention. Moreover, it is also to be understood that any agent (which includes, but is not limited 
20 to, modulators, inhibitors or selective inhibitors), which is capable of modulating (preferably inhibiting or selectively 
inhibiting) any peptidase and that is identified using any assay (or modification thereof) described above is also deemed 
an aspect of the present invention. Preferably, said agent (which includes, but is not limited to, modulators, inhibitors 
or selective inhibitors) modulates (preferably inhibits or selectively inhibits) an exopeptidase or an endopeptidase. More 
preferably, said exopeptidase is oxytocinase and said endopeptidase is NEP or non-human SEP. 

25 

PHARMACEUTICALS 

[0308] The present invention also provides a pharmaceutical composition for treating an individual in need of the 
same due to human SEP activity, the composition comprising a therapeutically effective amount of an agent that affects 

30 (such as inhibits or selectively inhibits) said activity and a pharmaceutically acceptable carrier, diluent or excipient. 
[0309] Thus, the present invention also covers pharmaceutical compositions comprising the agents of the present 
invention (an agent capable of modulating the expression pattern of the nucleotide sequence of the present invention 
or the activity of the expression product thereof and/or an agent identified by an assay according to the present inven- 
tion). In this regard, and in particular for human therapy, even though the agents of the present invention can be 

35 administered alone, they will generally be administered in admixture with a pharmaceutical carrier, excipient or diluent 
selected with regard to the intended route of administration and standard pharmaceutical practice. 
[0310] By way of example, in the pharmaceutical compositions of the present invention, the agents of the present 
invention may be admixed with any suitable binder(s), lubricant(s), suspending agent(s), coating agent(s), orsolubi- 
lising agent(s). 

40 [0311] In general, a therapeutically effective daily oral or intravenous dose of the agents of the present invention is 
likely to range from 0.01 to 50 mg/kg body weight of the subject to be treated, preferably 0.01 to 20 mg/kg, more 
preferably 0.1 to 20 mg/kg. The agents of the present invention may also be administered by intravenous infusion, at 
a dose which is likely to range from 0.001 -1 0 mg/kg/hr. 

[031 2] Thus, the present invention also provides a method of treating an individual in need of the same due to human 
45 SEP activity comprising administering to said individual an effective amount of a pharmaceutical composition compris- 
ing an agent identified by a method of the present invention. 

[0313] Typically, the physician will determine the actual dosage which will be most suitable for an individual patient 
and it will vary with the age, weight, sex and response of the particular patient. The above dosages are exemplary of 
the average case. There can, of course, be individual instances where higher or lower dosage ranges are merited, and 

50 such are within the scope of this invention. 

[0314] Where appropriate, the pharmaceutical compositions can be administered by inhalation, in the form of a sup- 
pository or pessary, topically in the form of a lotion, solution, cream, ointment or dusting powder, by use of a skin patch, 
orally in the form of tablets containing excipients such as starch or lactose, or in capsules or ovules either alone or in 
admixture with excipients, or in the form of elixirs, solutions or suspensions containing flavouring or colouring agents, 

55 or they can be injected parenterally, for example intracavernosally, intravenously, intramuscularly or subcutaneously. 
For parenteral administration, the compositions may be best used in the form of a sterile aqueous solution, which may 
contain other substances, for example enough salts or monosaccharides to make the solution isotonic with blood. For 
buccal or sublingual administration the compositions may be administered in the form of tablets or lozenges which can 
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be formulated in a conventional manner/ 

[0315] For oral, parenteral, buccal and sublingual administration to subjects (such as patients), the daily dosage 
level of the agents of the present invention may typically be from 10 to 500 mg (in single or divided doses). Thus, and 
by way of examp!e : tablets or capsules may contain from 5 to 100 mg of active agent for administration singly, or two 
5 or more at a time, as appropriate. It is also possible to administer the agents of the present invention in sustained 
release formulations. 

[0316] In some applications, generally in humans, oral administration of the agents of the present invention is the 
preferred route, being the most convenient and can in some cases avoid disadvantages associated with other routes 
of administration - such as those associated with intracavernosal (i.e.) administration. In circumstances where the 
10 recipient suffers from a swallowing disorder or from impairment of drug absorption after oral administration, the drug 
may be administered parenterally. 

[0317] For veterinary use, the agent of the present invention is typically administered as a suitably acceptable for- 
mulation in accordance with normal veterinary practice and the veterinary surgeon will determine the dosing regimen 
and route of administration which will be most appropriate for a particular animal. However, as with human treatments, 

is it may be possible to administer the agent alone for veterinary treatments. 

[0318] Typically, the pharmaceutical compositions - which may be for human or animal usage - will comprise any 
one or more of a pharmaceutical^ acceptable diluent, carrier or excipient. The choice of pharmaceutical carrier, ex- 
cipient or diluent can be selected with regard to the intended route of administration and standard pharmaceutical 
practice. As indicated above, the pharmaceutical compositions may comprise as - or in addition to - the carrier, excipient 

20 or diluent any suitable binder(s), lubricant(s), suspending agent(s), coating agent(s) or solubilising agent(s). 

[0319] The application yet further relates to pharmaceutical compositions which may comprise all or portions of 
human SEP polynucleotide sequences, human SEP antisense molecules, human SEP polypeptides, protein, peptide 
or organic modulators of human SEP bioactivity, such as inhibitors, selective inhibitors, antagonists (including antibod- 
ies), alone or in combination with at least one other agent, such as stabilising compound, and may be administered in 

25 any sterile, biocompatible pharmaceutical carrier, including, but not limited to, saline, buffered saline, dextrose, and 
water. 

GENERAL METHODOLOGY REFERENCES 

30 [0320] Although in general the techniques mentioned herein are well known in the art, reference may be made in 
particular to Sambrook era/., Molecular Cloning, A Laboratory Manual (1989) and Ausubel era/., Short Protocols in 
Molecular Biology (1999) 4 th Ed, John Wiley & Sons, Inc. PCR is described in US-A-4683195, US-A-4800195 and 
US-A-4965188. 

35 DEPOSIT 

[0321] The following sample was deposited in accordance with the Budapest Treaty at the recognised depository 
The National Collections of Industrial, Food and Marine Bacteria (NCIMB) at 23 St. Machar Drive, Aberdeen, Scotland, 
AB24 3RY, United Kingdom on 29 June 2001 : 

40 [0322] NCIMB number NCIMB 41 1 1 0 is E. coli MSSE82. 

[0323] The depositor was Pfizer Limited, Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom. 
[0324] One skilled in the art could readily grow the above-mentioned E. coli clone (NCIMB 41110) in Luria Broth 
containing ampicillin and isolate the plasmid DNA of the clone using the alkali lysis method as described in Sambrook, 
era/., eds. (1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press, New York, NY, USA. 

45 The di-deoxy termination method as described by Sanger et at. (Proceedings of the National Academy of Sciences 
(USA), (Dec. 1977), 74(12):5463-5467) and modified by Applied Biosystems, Foster City, CA, USA (see Applied Bio- 
systems manufacturer's literature) for fluorescent detection could then be used to sequence the DNA and identify 
human SEP. 

[0325] The terms "cell" or "cells" used herein when referring to the above-mentioned deposited biological material 
50 deposited under Accession Number NCIMB 41110 are interchangeable with the equivalent terms "micro-organism" or 
"micro-organisms" or "bacterium" or "bacteria". 

[0326] The present application also encompasses sequences derivable and/or expressible from that deposit and 
embodiments comprising the same. The present application also encompasses partial sequences derivable and/or 
expressible from that deposit and embodiments comprising the same, wherein those partial sequences code for active 
55 polypeptides (active enzymatic sites). The present application also encompasses proteins comprising sequences de- 
rivable and/or expressible from that deposit and embodiments comprising the same. The present application also 
encompasses proteins comprising partial sequences derivable and/or expressible from that deposit and embodiments 
comprising the same, wherein those partial sequences code for active polypeptides (active enzymatic sites). 
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Examples 

EXAMPLE 1 - IDENTIFICATION OF HUMAN SEP 
5 Database Mining 

[0327] The novel gene of human SEP was found by mining databases of human expressed sequence tags (ESTs) 
using the neprilysin protein as probe and the BLAST algorithm. EST hits (database = Incyte Gold™; gene id. = 2411 61) 
were then assembled into contiguous sequence which predicted a large fragment of coding sequence. This corresponds 

10 to the catalytic domain by homology with the neprilysin protein sequence (60% identity). Probes for PCR cloning were 
designed using this region of the predicted coding sequence for the novel gene. Thereafter, further mining of unfinished 
sequence from the human genomic database identified 5 predicted exons, which were hypothesised to belong to the 
same novel gene in the missing N-terminal region. This was later confirmed following sequencing of the full length 
clone obtained from human testis library (see below). 

15 [0328] The novel human SEP sequence includes 3' UTR and part of the coding sequence in the highly conserved 
C-terminal region of human SEP which contains one of the two active catalytic sites. The novel human SEP appears 
to contain an insert of 37 amino-acids. 

Isolation of full length human SEP cDNA 

20 

[0329] An oligonucleotide (5'-ctgtcttgatggattggatg-3') was designed using partial human SEP cDNA sequence from 
the above mentioned assembly of contiguous expression sequence tags (ESTs) that would enable longer human SEP 
cDNAs to be amplified from cDNA libraries using 5'-RACE (rapid amplification of 5' cDNA ends) PCR. 
[0330] A panel of 1 2 arrayed 96-weII format human Rapid-Screen™ cDNA libraries were then screened by 5'-RACE 
25 PCR. cDNAs corresponding to human SEP were identified in libraries derived from brain, liver, placenta, small intestine, 
and testis. 

[0331] None of these cDNAs were full length, so further 5'-RACE was performed on the panel of libraries using a 
primer (5'-gtccttggcagtcgaattctcc-3') designed from the sequence of one of the longer, but partial length cDNAs from 
testis. This identified a longer (~ 3.0 kb), putative full length cDNA clone in the testis library, which was isolated and 
30 sequenced from both ends. The full length human SEP clone was termed MSSE82 (and was deposited at NCIMB 
under Accession Number NCIMB 41110), with the full length cDNA cloned into the pCMV6-XL4 vector which has 
Genbank accession number #AF067196. 

[0332] SEQ ID NO: 1 shows the nucleotide sequence (cDNA) coding for human SEP. 

[0333] SEQ ID NO: 2 shows human SEP protein predicted from translation of cDNA sequence in +1 open reading 
35 frame. 

[0334] SEQ ID NOS: 3 and 4 show oligonucleotide primer sequences used in the identification of the nucleotide 
sequence (cDNA) coding for human SEP. 

[0335] SEQ ID NO: 5 shows the nucleotide sequence (cDNA) coding for human SEP - including 5' and 3* partial 
vector sequences (the first 65 nucleotides and last 17 nucleotides, respectively). 

40 

EXAMPLE 2 - TISSUE DISTRIBUTION OF HUMAN SEP mRNA 

[0336] A multiple tissue messenger RNA blot was probed for human SEP. SEP mRNA was detected in a testis sample 
but not in other tissues. 

45 [0337] A fragment of DNA corresponding to the entire human SEP coding sequence was amplified by PCR using 
the SEP clone MSSE82 as a template. The fragment was radiolabeled with 32 P dCTP using a megaprime kit (Amer- 
sham PLC, UK). The radiolabeled fragment was used as a hybridisation probe to screen a multiple tissue mRNA array 
(dot blot) (from Clontech, USA) containing mRNAs from a selection (76) of different human tissues and cell lines. 
Following hybridisation and washing, the blot was subjected to autoradiography. A signal was detected from the testis, 

50 but not other tissues. 

[0338] RT-PCR analysis has shown human SEP mRNA also in the salivary gland and thyroid gland as well as testis 
(data not shown). 

EXAMPLE 3 - PRODUCTION OF RECOMBINANT SEP ENZYME 

55 

[0339] A culture of Chinese Hamster Ovary (CHO) cells is transfected with the plasmid MSSE82 using the lipo- 
fectamine method as described in the lipofectamine reagent protocol (Invitrogen Ltd, Paisley, UK). The cell media is 
harvested at 24 or 48 hours post-transfection, and cleared of cell debris by centrifugation at 3000g for 5 min. The media 
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is then dialysed overnight at 4° C against 50mM HEPES pH7.4/10% glycerol, using a "slide a lyser" (from Pierce and 
Warner, Chester UK). The dialyzed sample is then frozen in aliquots and stored under liquid nitrogen. 

EXAMPLE 4 - ASSAYS OF PEPTIDASE ACTIVITY 

5 

[0340] The utilisation of FRET to analyse the activity of peptidases is exemplified herein by homogeneous FRET 
assays forthe analysis of the endopeptidases NEP (neutral endopeptidase) and SEP (soluble secreted endopeptidase). 

Background 

10 

[0341] The novel homogeneous peptidase assays of the present invention are based on a FRET assay developed 
by Carvalho etal. for use with NEP (Carvalho etal., Annal. Biochem. 237, pp. 167-173 (1996)). The peptidase FRET 
assays utilise a similar, although not identical, intramolecularly quenched fluorogenic peptide substrate, but substituted 
with a novel combination of fluorogenic donor/acceptor dyes, such as Rhodamine green (Molecular Probes, Inc.) and 

15 QSY™7 (Molecular Probes, Inc.), or 5-(and 6) tetramethylrhodamine *mixed isomers* (Molecular Probes, Inc.) and 
QSY™7, or 5-carboxyfluorescein (Molecular Probes, Inc.) and 5-(and 6) tetramethylrhodamine *mixed isomers*. 
[0342] The peptidase activity of, for example, the endopeptidases NEP or SEP is measured by monitoring their ability 
to proteolyse the synthetic peptide substrate Acceptor dye-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(donor dye)-pAla-NH 2 
(SEQ ID NO: 8). For example, CP4 is cleaved by endopeptidases NEP or SEP, creating the cleavage product Rhod- 

20 amine green-Gly-Gly-dPhe-Leu-Arg-Arg-OH (SEQ ID NO: 9), the release of which is monitored by fluorescence. 

[0343] The two fluorophores (fluorogenic dyes) chosen for these assays have overlapping emission and absorption 
spectra and hence are suitable for energy transfer. The Rhodamine green acts as a donor and when excited at 485 
nm gives out an emission (fluorescence) at 535 nm which in turn excites the QSY™7 (FRET is occurring). The QSY™7 
is fluorescently silent and so gives off no emission above 535 nm hence no signal is observed (the Rhodamine green 

25 emission is quenched). 

[0344] Upon cleavage (selective hydrolysis) by NEP or SEP at the Arg-Val peptide bond of the peptide substrate, 
the Rhodamine green and QSY™7 moieties move apart and so upon excitation at 485 nm, energy transfer can no 
longer take place. As a result, an increase in fluorescence is observed at 535 nm forthe Rhodamine green. Other 
suitable fluorophores exhibit similar, but not identical, behavior and are excited and emit energy at different wavelengths 

30 depending on each dyes' individual properties. 

Preparation of the synthetic peptide substrates 

[0345] Peptide assembly was completed on 0.25mmol FMOC-PAL-PEG-PS resin by solid phase peptide synthesis 
35 protocols using modifications to manufacturer supplied (Applied Biosystems, Foster City, CA, USA) 9-fluoreneylmeth- 
oxycarbonyl (FMOC)-based synthesis cycles. Our modified cycles deprotect the amino terminus with 2x5minute treat- 
ments with 20% piperidine / N-methylpyrrolidinone (NMP); the efficiency of which is monitored by UV absorbance at 
301 nm by passage of a small aliquot of deprotection solution through a UV absorbance detector. In a separate cartridge, 
the incoming amino acid is activated with 0.9 equivalents each of 2-(1 H-Benzotriazole-1 -yl)-1 ,1 ,3,3 tetramethyluronium 
40 hexafluorophosphate (HBTU) / 1 -Hydroxybenzotriazole (HOBt) dissolved in N,N-dimethylformamide (DMF). 2 equiv- 
alents of diisopropylethyl amine (DIEA) are added. Concurrently, the resin is then washed with NMP to remove depro- 
tection by-products. The wash solution is drained from the resin and the activated amino acid ester is transferred to 
the resin and stirred to allow coupling to the amino terminus for 20 minutes. The residual coupling solution is drained 
and the resin washed again with NMP. To ensure peptide homogeneity, a solution of 0.4M Acetic Anhydride / 0.04M 
45 HOBt in NMP and 12mmole DIEA are added to the resin to acetylate any potential unreacted sites. Finally, the resin 
is washed with NMP, drained, then washed with a mixture of 1 :1 dichloromethane / 2,2,2-trifluoroethanol and drained. 
This typifies one cycle of peptide synthesis. The completed synthesis resin was cleaved and deprotected using Reagent 
K (King, D.S. et. al., (1990), Int. J. Pep. Prot. Res., 36, pp. 255-66) affording 251 mg (100%) crude peptide CP1 Elec- 
trospray mass spectrometry (ESMS) (m/z calculation (calc.) = 977.21 (MH+ average), obs. = 977.47). 

50 

Preparation of Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-fiAla-NH/,(CP4) 

[0346] 50mg (51|xmol) of crude CP1 was dissolved in solution of 10% DIEA / DMF containing 45mg (52.4u.mol) 
QSY™-7 maleimide After 1 0 minutes, the reaction was judged to be incomplete via HPLC-MS analysis and an additional 
55 30mg (30.7n.mol) crude peptide was added. After 30 additional minutes, the reaction was judged via HPLC-MS to be 
complete and all starting reagents consumed. The product was isolated by C18 preparative HPLC chromatography 
and fractions exhibiting desired product molecular weight by Matrix Assisted Laser Desorption lonisation mass spec- 
trometry (MALDI-MS) were pooled and lyophilised to 73.7mg (50%) of a purple powder, CP2 ESMS (m/z calc. = 1 797.86 
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(MH+ monoisotopic), obs. = 1797.86). 

[0347] 73.7mg (41u.mol) of CP2 was dissolved in a 2% DIEA/DMF solution containing 35mg (52.8u.mol) Rhodamine 
Green carboxylic acid, trifluoroacetamide, succinimidyl ester (5(6)-CR 110 TFA, SE) *mixed isomers*. After 2 hours, 
the reaction was judged to be complete via HPLC-MS analysis. The product was isolated via C4 preparative HPLC 

5 chromatography and fractions exhibiting desired product molecular weights (MALDI-MS) were pooled and lyophilised 
to 71 .4mg (74%) of a purple powder CP3 ESMS (m/z calc. = 2345.92 (MH+ monoisotopic), obs. = 2345.47). 
[0348] 71.4mg (30.4u.mol) of CP3 was dissolved in 10ml 4:1 CH 3 CN/H 2 0. To this was added 200mg (1886u.mol) 
Na 2 C0 3 . After 16hr. vortexing, the supernatant was decanted from the insoluble material. The reaction vessel was 
rinsed with 1ml DMSO; this was combined with the supernatant and the product isolated via C4 preparative HPLC 

10 chromatography. Fractions exhibiting product molecular weights (MALDI-MS) were combined and lyophilised to 64mg 
(98%) of a purple powder, CP4 ESMS (m/z calc. = 2155.54 (MH+ average), obs. = 2155.27). CP4 is the desired 
synthetic peptide substrate Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY TM 7)-pAla-NH 2 . 

Preparation of 5-(and 6) tetramethyl rhodamine Gly-Gly-QfPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-PAIa-NH P (CP5) 

15 ~ ^ _ -~ _ — 

[0349] CP5 was prepared in an analogous manner to CP4 starting with identically prepared CP2. 1 .05mg (0.58umol) 
of CP2 was dissolved in 360ul 2% DIEA/DMF. To this was added 30uJ of a 1 0mg/ml (0.432u.mol) solution of 5-(and-6)- 
carboxytetramethy I rhodamine, succinimidyl ester (5(6)-TAMRA, SE) *mixed isomers* . After 4 hours, the reaction was 
judged to be complete via H PLC-MS analysis. The product was isolated via C4 preparative chromatography and fraction 
20 exhibiting the desired product molecular weights (MALDI-MS) were pooled and lypohilyzed to 1.35mg (99+%) CP5 
ESMS (m/z calc. = 2323.81 (MH+average), obs. = 2323.42) 

Preparation of 5-carboxyfluorescein-Gly-Gly-ofPhe-Leu-Arg-Arg'Val-Cys(5-(and 6)tetramethylrhodamine)-flAla-NH 9 
(CP6) 

25 

[0350] First, 5-carboxyfluorescein-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(H)-pAla-NH2 (CP7) was prepared. 512mg 
(0.137 mmol/gm, therefore 0.07mmol) of the synthesis resin elaborated to afford CP1 was slurried in 5ml DMF con- 
taining 40mg (0.085mmol) 5-carboxyfluorescein, succinimidyl ester (5-FAM, SE) *single isomer*. After 1 hour, the resin 
was filtered, washed with 3x1 5ml DMF followed by washes with 3x1 5ml dichloromethane and dried in vacuo affording 
30 300mg tagged resin. The peptide CP7 was cleaved from the solid support with Reagent K (above) yielding 50mg (54%) 
CP7, ESMS (m/z calc. = 1335.51 (MH+ average), obs. = 1335.02). 

[0351] 1 0mg (7.5umol) CP7 was dissolved in 1 ml DMF. To this was added a solution of 5mg tetramethylrhodamine- 
5-maleimide *single isomer* dissolved in Iml 20% DIEA/DMF. After 90 minutes, the reaction was judged to be complete 
via HPLC-MS analysis. The product was isolated via C4 preparative chromatography and the fractions exhibiting the 
35 desired product molecular weights (MALDI-MS) were pooled and lyophilyzed affording 1 .1 5mg (8%)CP6 ESMS (m/z 
calc. = 1817.02 (MH+ average), obs. = 1816.91) 

Materials 

40 [0352] All reagents were purchased of the highest commercial purity available and were used without further refine- 
ment. All reagents for peptide synthesis were purchased from Applied Biosystems, Foster City, CA, USA with the 
following exceptions: QSY™-7 maleimide (Catalogue number Q-10257), Rhodamine Green carboxylic acid, trifluoro- 
acetamide, succinimidyl ester (5(6)-CR 1 1 0 TFA, SE) *mixed isomers* (Catalogue number R-61 1 2) , 5-(and-6)-carbox- 
ytetramethylrhodamine, succinimidyl ester (5(6)-TAMRA, SE) *mixed isomers* (Catalog number C1171), 5-carboxy- 

45 fluorescein, succinimidyl ester (5-FAM, SE) *single isomer*(Catalog number C2210) and tetramethyl rhodamine- 
5-maleimide *single isomer* (Catalog number T-6027) were all purchased from Molecular Probes, Inc., OR, USA; 
FMOC-PAL-PEG-PS was purchased from Perceptive Biosystems, MA, USA (Catalogue number GEN913384); 
FMOC-B-Alanine and FMOC-d-phenylalanine were purchased from Novabiochem, CA, USA; FMOC-Arg(Pbf)-OH was 
purchased from AnaSpec, Inc., CA, USA; 2,2,2-Trifluoroethanol was purchased from Aldrich, Wl, USA. Sodium Car- 

50 bonate was purchased from Fisher, PA, USA. 

[0353] Preparative HPLC chromatography was performed on Vydac (CA, USA) C1 8 (Catalogue number 21 8TP1 022) 
or C4 (Catalogue number 21 4TP1 022) columns at 1 0 ml/min flow rate eluting with a linear gradient of 0% to 80%(A=5% 
CH 3 CN / 0.1% TFA / 94.9% H 2 0, B=100% CH 3 CN) over 30 minutes collecting 30 second time fractions. Analytical 
HPLC-MS was performed using a Micromass (Manchester, UK) LCT mass spectrometer (masses based on externally 

55 calibrated standards) coupled with a Waters (MA, USA) 2690 HPLC inlet and a Waters 996 photodiode array detector 
performing chromatography on a Vydac C4 (Catalogue number 214TP5415) column with a linear gradient of 0% to 
80%(A=5% CH3CN / 0.1% TFA / 94.9% H 2 O t B=1 00% CH 3 CN) over 30 minutes at 1 ml/min flow rate. Deconvoluted 
molecular weights were calculated from multiply charged observed ions using Micromass transform software. MAL- 



33 



EP 1 275 733 A2 



DI-MS were obtained on a Perceptive Biosystems Voyager-DE linear mass spectrometer using alpha cyano 4-hydroxy 
cinnamic acid matrix (Hewlett Packard, CA, USA) and reported masses based on external calibration. 

Process (including chemical structures) 

[0354] CP4 (= synthetic peptide substrate Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY™-7)-pA- 
la-NH 2 ) is synthesised by incorporating the key intermediate CP3 in a solid phase peptide synthesis scheme. 




FMOC-PAL-PEG Resin 



9 cycles of Solid Phase Peptide Synthesis 



X3 

O O : 




Resin Cleavage and Deprotection 



NH 2 



»-B->»J-a->— »J 

O O £ O = 



NH. 



CP1 



[0355] In summary, FMOC-PAL-PEG Resin is elaborated using Solid Phase Peptide Synthesis protocols optimised 
for efficiency of yield and time. These cycles (full details supra) incorporate 2 FMOC deprotections, washes, a single 
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coupling of HBTU activated amino acid, washes, capping and finally, washing first with NMP then with 1 :1 trifluoroeth- 
anol / dichloromethane. These washes help to relax resin secondary structure allowing for thorough deprotection and 
efficient coupling of the next incoming amino acid during the next cycle. 
[0356] CP2 is synthesised (full details supra) as follows: 



w 
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40 




CP2 

45 

[0357] Following this incorporation of the QSY™-7 tag, the second fluorophore, Rhodamine Green is added as the 
bis-trifluoroacetyl protected dye as shown below. 

50 



55 
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[0359] CP5 is prepared analogously to CP4 where 5-carboxyfluorescein, succinimidyl ester (5-FAM, SE) *single 
isomer* is substituted in place of Rhodamine Green carboxylic acid, trifluoroacetamide, succinimidyl ester and, without 
necessity of the trifluoroacetyl protecting groups, affords directly CPS from the coupling reaction: 

5 



w 



15 




CPS 

20 

[0360] CP6 is prepared according to the flow diagram below: 



25 
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FRET Assays 

(a) NEP FRET Assay 

45 Introduction 

[0362] The following Example describes the development and screening of a novel homogeneous FRET-based as- 
say, for a metalloendopeptidase, specifically NEP. This 384 well assay utilises a novel substrate (the preparation of 
which is described above) with a low k m value, which makes it cost effective for high throughput screening (HTS). In 
50 addition the fluorophores used in design of the substrate have desirable optical properties to avoid compound inter- 
ference. 

[0363] Following assay development, the assay was successfully transferred and validated on a Robolab 9600 linear 
track screening robot (Robocon, Vienna, Austria). Examples of the high quality of this assay are given below along 
with the speed at which the HTS was run, achieving an average throughput of 62,000 data points within a 24 hour period. 

55 

Materials and Methods 



[0364] All assays were conducted in 384 well black, flat bottom plates, purchased from Matrix Technologies Ltd. 
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(Cheshire, UK). 

[0365] Compounds for screening were supplied as singles at 40u.M in 1% DMSO to achieve a final screening con- 
centration of 10jiM. 

[0366] The peptide substrate (Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(QSY™7)pAla-NH 2 ) (SEQ ID 
5 NO: 8) was made as described above and labelled with fluorophores purchased from Molecular Probes, Inc. All other 
reagents were purchased from Sigma/Aldrich (Poole, Dorset, UK). 

[0367] Recombinant human NEP enzyme was expressed using Pichia pastoris and purified to homogeneity using 
a three-step purification procedure. 

[0368] All assays were performed in 50mM Hepes buffer pH 8, 0.1% v/v pluronic-F127 and 1% vAj protease inhibitor 
10 cocktail (antipain, aprotinin, leupeptin, pepstatin A). 10uJ of compound in 1% DMSO was added to each well, followed 
by 20uJ of recombinant enzyme (1 OnM final concentration). The reaction was initiated by the addition of 1 OuJ of substrate 
(1p.M final concentration) and plates were incubated at 25°C for one hour. Termination of the reaction was achieved 
by the addition of 20pJ of Stop (excess of a known inhibitor) to a concentration of 1 0^iM in the well. Plates were counted 
using Tecan Ultra (485nm excitation, 535nm emission; Tecan Austria, Salzburg, Austria). 

15 

Assay Development and Steady State Kinetics 

[0369] The steady state kinetics of the NEP enzyme were investigated in terms of k^ and k m values (see Table 1), 
which were in good agreement with the literature. In addition, NEP enzyme concentration and reaction time were 
20 optimised and a suitable stopping reagent identified (an excess of a potent standard). Solvent tolerance was also 
investigated and found to be acceptable up to 1% DMSO final concentration in the assay. Finally the assay had an 
absolute requirement for 0. 1 % pluronic F1 27, this is thought to be due to the peptide substrate being very hydrophobic 
and sticking to the wells in the 384 well plate. 

25 Table 1 



Kinetic Parameter 


Experimental Value 


Standard (Std) Error 


K m 


8fiM 


0.3 


K cat 


5 min" 1 




Kcat^m 


10,500 M -1 S- 1 





HTS Assay Validation and Screening 

3 5 [0370] The assay was successfully transferred on to a Robolab 9600 screening robot (Robocon) using two standard 
validation procedures: 

1 . Reagent stability was measured over time by calculation of the Assay Value Ratio (AVR); and 

2. A subset of the Pfizer compound collection was screened to determine the percentage cut- off for selection of 
40 primary active compounds (actives). 

[0371 ] Reagent stability is measured over time to determine whether 24 hour screening is possible on the automated 
system. AVR or Assay Value Ratio is a statistical measure of assay quality which is calculated using the formula shown 
below. Acceptable statistics are obtained when AVR < 0.6 (z 1 > 0.4). 

45 

AVR = ((3-STD^ te+ 3-STD |OTO y(AVE higte -AVE tovvs )) 

[0372] In order to measure AVR values, screening plates were prepared with maximum (0.25% DMSO final concen- 
50 tration) and minimum (excess of a potent standard) wells. Each AVR plate was then scheduled on the robot using a 
four hour cycle time. The results are illustrated in Figure 10. 

[0373] The second part of the validation process, involved screening a subset of the Pfizer compound collection to 
determine the percentage cut-off for selection of primary active compounds. Two sets of identical compound plates 
were screened, one set spiked with a known concentration of inhibitor and the other minus spike. The results are shown 
55 in Figure 11 . 

[0374] Primary screening was completed in seven scheduled robot runs, achieving an average throughput of 170 
plates (62,000 compounds) per day. Plates were scheduled on the robot using an eight minute cycle time. Control and 
enzyme were added to plates using a Tecan Genesis liquid handling robot (Tecan AG, Hombrechtikon, Switzerland). 
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Substrate was added using a Labsystems 384 multidrop (Labsystems Oy, Helsinki, Finland) and stop solution was 
added using a Robocon Reag liquid dispenser (Robocon). All reagents were chilled to 4°C. 

[0375] Figures 1 3 and 1 4 illustrate the high assay quality achieved throughout the HTS. AVR values were consistently 

of a high standard and actually improved during screening. 
5 [0376] All actives from the primary screening campaign were ordered from the Pfizer Automated Liquid Sample Bank 

(ALSB) and re-tested on a fully integrated Tecan Genesis, Genmate, Ultra system (Tecan Austria; Tecan AG). Fifty 

percent of the primary actives confirmed upon retest and 1200 compounds were selected for IC^ determination. 

[0377] The quality of the IC 50 data was of a high standard and from the 1200 confirmed actives, three hits under 

1u,M were identified. An example of the data obtained from one of these compounds is shown in Figure 14. All IC 50 
io curves (an example is shown in Figure 15) were fitted to a full four parameter logistic equation using either Graf it 4 

(Erithacus Software ! Horley, Surrey, UK) or the Pfizer HTS data handling programme. 

Assay Miniaturisation 

15 [0378] Following successful completion of the 384 well HTS, assay miniaturisation into low volume 384 Corning/ 
Costar plates (Coming Costar UK, High Wycombe, Buckinghamshire, UK) and 1536 well Greiner plates (Greiner 
Labortechnik Ltd. , Gloucestershire, UK) was investigated. The data from these experiments are shown below in Table 2. 



Table 2 



20 
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Assay Format 


Total Assay Volume 


AVR 


96 well 


80 uJ 


0.2 


384 well 


40 uJ 


0.2 


Low volume 384 well 


11 nl 


0.45 


1536 well 


5.5 uJ 


0.70 
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35 



40 



Summary and Conclusions 

[0379] Novel NEP inhibitors (NEPi) have been identified using a novel 384 well FRET-based assay. The assay was 
developed following the definition of the steady state kinetics of the NEP enzyme and successfully validated in 384 
well format for high throughput screening (HTS). The HTS campaign was carried out using a Robocon 9600 linear 
track screening robot (Robocon). An average throughput of 62,000 data points per day was achieved and the primary 
HTS was completed in seven scheduled runs. This facilitated the identification of a range of diverse inhibitors, several 
of which exhibited sub-micromolar potency. 

[0380] Following the 384 well HTS, we investigated assay miniaturisation in low volume 384 and 1536 well plates. 
The initial results were very encouraging and further work is planned to optimise the assay. A low volume 384 well 
assay would be a useful model for evaluating new 384 and 1536 liquid handling technologies. 

[0381] In summary the above provides an Example of a versatile, homogenous fluorescence based assay for HTS, 
amenable to both automation and miniaturisation. As compound numbers continue to grow and the need for increases 
in throughput and reduction in cost become the key drivers for HTS, it is expected that fluorescence based screens 
will continue to play an ever increasing role in the future. 



45 



(b) SEP FRET Assay 

[0382] The SEP FRET assay follows essentially the same processes as set out above for the NEP FRET assay. 
However, there are a few differences in view of the enzyme under investigation. 



50 



55 



Reagents for the assay are first prepared as follows: 

[0383] A substrate solution is made up by resuspending the substrate Rhodamine green-Gly-Gly-afPhe-Leu-Arg-Arg- 
Val-Cys(QSY™7)-|3Ala-NH 2 (SEQ ID NO: 8) in 50mM HEPES buffer pH7.4 (Sigma, UK) at a concentration of 2u,M, 
then adding 1 EDTA-free protease inhibitor cocktail tablet (Roche Diagnostics, UK) per 25ml. 

[0384] An aliquot of SEP enzyme described above is thawed then diluted in 50mM HEPES, pH7.4 by a predetermined 
factor specific to each enzyme batch, such that 50pJ contains sufficient enzyme to convert approximately 30% of sub- 
strate to product during the assay. 

[0385] A 4% DMSO solution comprised of 4ml DMSO plus 96ml 50mM HEPES pH7.4 is prepared. 
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[0386] A product solution is prepared by adding 500uJ of substrate solution to 250u.l enzyme solution plus 250u.l of 
4% DMSO solution, and incubating at 37°C for 16 hours. 

Assays are set up as follows: 

5 

[0387] In a black 96 well microtitre plate, 1 00u.l of substrate solution is added to 50uJ of 4% DMSO solution. A similar 
non-specific background blank is also set up in which the 50\i\ of 4% DMSO solution additionally contains 40jxM phos- 
phoramidon. 50uJ of enzyme solution is added to the assay and blank, and the 96 well plate placed in a BMG galaxy 
fluorescence reader, operating with the Biolise software package (BMG Lab technologies, Offenberg, Germany). 
10 [0388] The plate is incubated in the fluorescence reader for 1 hour at 37°C and a fluorescence measurement taken 
every 3 minutes (Excitation (Ex) 485 nm /Emission (Em) 535 nm). The proteolytic activity of SEP corresponds to the 
rate of increase in fluorescence of the sample - rate of increase in fluorescence units of the non-specific background 
blank. The maximum velocity measurement (MaxV) calculated by the software over four successive readings is used 
for this calculation. 

15 [0389] A fluorescence measurement taken from 200nl of product in a well on an identical microtitre plate is taken. If 
required, this value is used, together with the measured fluorescence units from the 60 min timepoint of the SEP assay, 
to calculate the percentage (%) of the substrate proteolysed during the 1 hour incubation period or to convert the 
measured rates of fluorescence increase into other useful units such as ng substrate proteolysed/min/ml enzyme. 
[0390] The assay is used to calculate enzyme kinetic parameters such as Vmax and Km following standard principles 

20 described in Fundamentals of Enzyme Kinetics by Athel Cornish Bowden, 1 979, published by Butterworths. 

Using the SEP FRET assay to determine the inhibition parameters of SEP inhibitors 

[0391] To determine the IC^ of SEP inhibitors (SEPi; for example, phosphoramidon), multiple SEP assays are per- 
25 formed as described above with a range of test concentrations of inhibitor included in the 50uJ of DMSO solution (made 
by appropriate dilution of a 10mM 100% DMSO stock of inhibitor with 4% DMSO/50mM HEPES pH7.4.). Using a 
suitable standard graph fitting computer program, a sigmoidal dose response curve is fitted to a plot of log inhibitor 
concentration versus MaxV (or % inhibition or % activity). The 1C 50 is calculated as the inhibitor concentration causing 
50 % maximal inhibition. Typically for a given IC 50 determination, a dose range of at least 10 inhibitor concentrations 
30 differing in half log unit increments is used. 

[0392] The SEP assay is used to determine the Ki and mode of inhibition (i.e. whether the inhibition is competitive, 
mixed, non-competitive, etc.) following standard enzymology principles as described, for example, in Fundamentals 
of Enzyme Kinetics by Athel Cornish Bowden, 1 979, published by Butterworths. 

[0393] The above SEP FRET assay has also been adapted to use the 384 well plate format (as per the NEP FRET 
35 assay hereinbefore described). As per the NEP FRET assay, 0.1% v/v pluronic-F127 was also required for efficient 
functioning of the smaller well formatted assay. 

EXAMPLE 5 - AN ANIMAL MODEL OF SEXUAL AROUSAL 

40 [0394] In our studies we have developed a robust reproducible model of the physiology of male and female sexual 
arousal. This model uses an anaesthetised rabbit and employs Laser Doppler technologies to monitor intracavernosal 
pressure and genital blood flow whilst routinely recording cardiovascular parameters. We are capable of measuring 
small changes in intracavernosal pressure within the penis and vaginal (and even clitoral) blood flow induced by pelvic 
nerve stimulation or infusion of VIP in the absence and presence of test agents. 

45 [0395] We believe that our animal model directly reflects the clinical data. Hence, this model can be used to study 
candidate agents for the prophylaxis and/or treatment of MED and FSAD, such as measuring enhancement of penile 
erection via increases in intracavernosal pressure and enhancement of vaginal or clitoral blood flow. 

Identifying VIP and other neuropeptides as potential substrates that are involved in male and female sexual 
50 arousal 

[0396] The ability of SEP to degrade the pro-sexual neuropeptide known as the vasoactive intestinal peptide (VIP) 
is measured by making use of, for example, a radioimmunoassay (RIA), such as the VIP RIA, that can be obtained 
commercially from Peninsula Laboratories, CA, USA. 
55 [0397] A sample of SEP enzyme, typically 5-1 00u.l of recombinant SEP (produced by the method described above) 
is incubated with a sample of VIP peptide, typically 1-1 Ong for 5 hours at 37°C, in a buffer such as 50mM HEPES, 
pH7.4. A negative control identical to this but also containing 1 0p.M phosphoramidon is set up and treated in an identical 
manner After the incubation period, the quantity of VIP remaining in both the sample and the negative control is de- 



42 



EP 1 275 733 A2 



termined using the RIA as per manufacturer's instructions. The reduction in quantity of VIP in the sample relative to 
the negative control is a measure of the VIP proteolysing activity of SEP. The assay is used to determine enzyme 
kinetic parameters such as Vmax and Km. following standard principles as described, for example, in Fundamentals 
of Enzyme Kineticsby Athel Cornish Bowden, 1979, published by Butterworths. 

5 

EXAMPLE 6 - ANIMAL TEST METHODS FOR SEP INHIBITORS 
Female sexual dysfunction animal model 

10 Anaesthetic Protocol 

[0398] Female New Zealand rabbits (~2.5kg) are pre-medicated with a combination of Medetomidine (Domitor®) 
0.5ml/kg i.m., and Ketamine (Vetalar®) 0.25ml/kg i.m. whilst maintaining oxygen intake via a face mask. The rabbits 
are tracheotomised using a Portex™ uncuffed endotracheal tube 3 ID., connected to a ventilator and maintained at a 
15 ventilation rate of 30-40 breaths per minute, with an approximate tidal volume of 18-20 ml, and a maximum airway 
pressure of 10 cm H 2 0. Anaesthesia is then switched to Isoflurane and ventilation continued with 0 2 at 2 l/min. The 
right marginal ear vein is cannulated using a 23G or 24G catheter, and Lactated Ringer solution perfused at 0.5ml/ 
min. The rabbit is maintained at 3% Isoflurane during invasive surgery, dropping to 2% for maintenance anaesthesia. 

20 Cannulation of Vessels 

[0399] The left groin area of the rabbit is shaved and a vertical incision is made approximately 5cm in length along 
the thigh. The femoral vein is exposed, isolated and then cannulated with a PVC catheter (1 7G; Portex Limited, Hythe, 
Kent, UK)forthe infusion of drugs and compounds. Cannulation is repeated for the femoral artery, inserting the catheter 
25 to a depth of 1 0cm to ensure that the catheter reaches the abdominal aorta. This arterial catheter is linked to a Gould 
system to record blood pressure. Samples for blood gas analysis are also taken via the arterial catheter. Systolic and 
diastolic pressures are measured, and the mean arterial pressure calculated using the formula [(diastolic x2 + systolic) 
^-3]. Heart rate is measured via the pulse oxymeter and Po-ne-mah data acquisition software system (Ponemah Phys- 
iology Platform, Gould Instrument Systems, Inc., OH, USA). 

30 

Stimulation of the Pelvic Nerve 

[0400] A ventral midline incision is made into the abdominal cavity. The incision is about 5cm in length just above 
the pubis. The fat and muscle is bluntly dissected away to reveal the hypogastric nerve which runs down the body 

35 cavity. It is essential to keep close to the side curve of the pubis wall in order to avoid damaging the femoral vein and 
artery, which lie above the pubis. The sciatic and pelvic nerves lie deeper and are located after further dissection on 
the dorsal side of the rabbit. Once the sciatic nerve is identified, the pelvic nerve is easily located. The term pelvic 
nerve is loosely applied; anatomy books on the subject fail to identify the nerves in sufficient detail. However, stimulation 
of the nerve causes an increase in vaginal and clitoral blood flow, and innervation of the pelvic region. The pelvic nerve 

40 js freed away from surrounding tissue and a Harvard bipolar stimulating electrode is placed around the nerve. The 
nerve is slightly lifted to give some tension, then the electrode is secured in position. Approximately 1ml of light paraffin 
oil is placed around the nerve and electrode. This acts as a protective lubricant to the nerve and prevents blood con- 
tamination of the electrode. The electrode is connected to a Grass S88 Stimulator. The pelvic nerve is stimulated using 
the following parameters: 5V, pulse width 0.5ms, duration of stimulus 1 0 seconds and a frequency range of 2 to 1 6Hz. 

45 Reproducible responses are obtained when the nerve is stimulated every 15-20 minutes. 

[0401] A frequency response curve is determined at the start of each experiment in order to determine the optimum 
frequency to use as a sub-maximal response, normally 4Hz. The compound(s) to be tested are infused, via the femoral 
vein, using a Harvard 22 infusion pump allowing a continuous 15 minute stimulation cycle. 

50 Positioning of the Laser Doppler Probes 

[0402] A ventral midline incision is made, at the caudal end of the pubis, to expose the pubic area. Connective tissue 
is removed to expose the tunica of the clitoris, ensuring that the wall is free from small blood vessels. The external 
vaginal wall is also exposed by removing any connective tissue. One Laser Doppler flow probe is inserted 3cm into 
55 the vagina, so that half the probe shaft is still visible. A second probe is positioned so that it lay just above the external 
clitoral wall. The position of these probes is then adjusted until a signal is obtained. A second probe is placed just 
above the surface of a blood vessel on the external vaginal wall. Both probes are clamped in position. 
[0403] Vaginal and clitoral blood flow is recorded either as numbers directly from the Flowmeter using Po-ne-mah 
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data acquisition software (Ponemah Physiology Platform, Gould Instrument Systems, Inc.), or indirectly from Gould 
chart recorder trace. Calibration is set at the beginning of the experiment (0-125ml/min/100g tissue). 

Infusion of Vasoactive Intestinal Peptide (VIP) 

5 

[0404] The doses of VIP (Bachem, H-3775) infused are 2.0, 6.0, 20.0, 60.0 u.g/kg i.v. and are infused in a volume of 
0.5 ml of saline. VIP is infused using a Harvard 22 pump, infusing at 500pJ/min via a 3-way tap into the femoral vein. 
After VIP infusion, the catheter is flushed with heparinised saline (Hepsaline) so that no VIP is left in the catheter. 
[0405] For experiments using VIP infusions, there is a need for an initial sensitising dose response curve (2-60u,g/ 
10 kg), in order that reproducible responses are obtained. An initial infusion of Hepsaline (50UI/ml) is infused to act as a 
negative control. 

Infusion of Inhibitors 

15 [0406] SEP inhibitors and vehicle controls are infused at the same rate as VIP. SEP inhibitors are left for 30 minutes 
prior to a VIP dose response curve, and left for 15 minutes prior to pelvic nerve stimulation. 

[0407] Data are expressed as mean genital (vagina/clitoris) blood flow ± standard error of the mean (s.e.m.). Signif- 
icant changes are identified using Student's t-tests. 

20 Male sexual dysfunction animal model 

Anaesthetised Rabbit Methodology 

[0408] Male New Zealand rabbits (~2.5kg) are pre-medicated with a combination of Medetomidine (Domitor®) 0.5ml/ 
25 kg i.m., and Ketamine (Vetalar®) 0.25ml/kg i.m. whilst maintaining oxygen intake via a face mask. The rabbits are 
tracheotomised using a Portex™ uncuffed endotracheal tube 3 ID., connected to a ventilator and maintained at a 
ventilation rate of 30-40 breaths per minute, with an approximate tidal volume of 18-20 ml, and a maximum airway 
pressure of 10 cm H 2 0. Anaesthesia is then switched to Isoflurane and ventilation continued with 0 2 at 2 l/min. The 
right marginal ear vein is cannulated using a 23G or 24G catheter, and Lactated Ringer solution perfused at 0.5ml/ 
30 min. The rabbit is maintained at 3% Isoflurane during invasive surgery, dropping to 2% for maintenance anaesthesia. 

Cannufation of Vessels 

[0409] The left groin area of the rabbit is shaved and a vertical incision is made approximately 5cm in length along 
35 the thigh. The femoral vein is exposed, isolated and then cannulated with a PVC catheter (17G; Portex Limited) for 
the infusion of drugs and compounds. Alternatively, or in addition, the left jugular vein is exposed, isolated and then 
cannulated with a PVC catheter (17G; Portex Limited) for the infusion of drugs and compounds. Cannulation is repeated 
for the femoral artery, inserting the catheter to a depth of 10cm to ensure that the catheter reaches the abdominal 
aorta. This arterial catheter is linked to a Gould system to record blood pressure. Samples for blood gas analysis are 
40 also taken via the arterial catheter. Systolic and diastolic pressures are measured, and the mean arterial pressure 
calculated using the formula [(diastolic x2 + systolic) +3]. Heart rate is measured via the pulse oxymeter and Po-ne- 
mah data acquisition software system (Ponemah Physiology Platform, Gould Instrument Systems, Inc.). 

Stimulation of the Pelvic Nerve 

45 

[0410] A ventral midline incision is made into the abdominal cavity. The incision is about 5cm in length just above 
the pubis. The fat and muscle is bluntly dissected away to reveal the hypogastric nerve which runs down the body 
cavity. It is essential to keep close to the side curve of the pubis wall in order to avoid damaging the femoral vein and 
artery, which lie above the pubis. The sciatic and pelvic nerves lie deeper and are located after further dissection on 

50 the dorsal side of the rabbit. Once the sciatic nerve is identified, the pelvic nerve is easily located. The term pelvic 
nerve is loosely applied; anatomy books on the subject fail to identify the nerves in sufficient detail. However, stimulation 
of the nerve causes an increase in intracavernosal pressure and cavernosal blood flow, and innervation of the pelvic 
region. The pelvic nerve is freed away from surrounding tissue and a Harvard bipolar stimulating electrode is placed 
around the nerve. The nerve is slightly lifted to give some tension, then the electrode is secured in position. Approxi- 

55 mately 1 ml of light paraffin oil is placed around the nerve and electrode. This acts as a protective lubricant to the nerve 
and prevents blood contamination of the electrode. The electrode is connected to a Grass S88 Stimulator. The pelvic 
nerve is stimulated using the following parameters: 5V, pulse width 0.5ms, duration of stimulus 20 seconds with a 
frequency of 16Hz. Reproducible responses are obtained when the nerve is stimulated every 15-20 minutes. 
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[0411] Several stimulations using the above parameters are performed to establish a mean control response. The 
compound(s) to be tested are infused, via the jugular vein, using a Harvard 22 infusion pump allowing a continuous 
1 5 minute stimulation cycle. The skin and connective tissue around the penis is removed to expose the penis. A catheter 
set (Insyte-W, Becton -Dickinson 20 Gauge 1 .1 x 48mm, Beckton-Dickinson) is inserted through the tunica albica into 
5 the left corpus cavernosal space and the needle removed, leaving a flexible catheter. This catheter is linked via a 
pressure transducer (Ohmeda 5299-04) to a Gould system to record intracavernosal pressure. Once an intracavernosal 
pressure is established, the catheter is sealed in place using Vetbond (tissue adhesive, 3M). Heart rate is measured 
via the pulse oxymeter and Po-ne-mah data acquisition software system (Ponemah Physiology Platform, Gould Instru- 
ment Systems, Inc.). 

10 [0412] Intracavernosal blood flow is recorded either as numbers directly from the Flowmeter using Po-ne-mah data 
acquisition software (Ponemah Physiology Platform, Gould Instrument Systems, Inc.), or indirectly from Gould chart 
recorder trace. Calibration is set at the beginning of the experiment (0-125ml/min/1 OOg tissue). 

infusion of inhibitors 

15 

[0413] The SEP inhibitor and vehicle controls are infused at a rate of 0.1 ml/second. SEP inhibitors are left for 15 
minutes prior to pelvic nerve stimulation. 

[0414] Data are expressed as mean intracavernosal blood pressure ± s.e.m.. Significant changes are identified using 
Student's t-tests. 

20 [0415] It will be appreciated that the foregoing is provided by way of example only and modification of detail may be 
made without departing from the scope of the invention. 

[0416] For the avoidance of doubt, all references disclosed herein are incorporated by reference. 
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SEQ ID NO: 1 

Nucleotide sequence (cDNA) coding for human SEP 

GGCACCAGCTCAGCCCCAAGCCACTGCTCTCCCATCCCAGTCCCTGGAAATCCAC 
CCACTTGGCCCAGCTCACCCCAACTCCAACCCACTGGGACCCAGTCTCCAGGGGCCTGAC 
TGTGGGCGGCAGCCACTCCTGAGTGAGCAAAGGTTCCTCCGCGGTGCTCTCCCGTCCAGA 
GCCCTGCTGATGGGGAAGTCCGAAGGCCCCGTGGGGATGGTGGAGAGCGCTGGCCGTGCA 
GGGCAGAAGCGCCCGGGGTTCCTGGAGGGGGGGCTGCTGCTGCTGCTGCTGCTGGTGACC 
GCTGCCCTGGTGGCCTTGGGTGTCCTCTACGCCGACCGCAGAGGGAAGCAGCTGCCACGC 
CTTGCTAGCCGGCTGTGCTTCTTACAGGAGGAGAGGACCTTTGTAAAACGAAAACCCCGA 
GGGATCCCAGAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGTGATAGCA 
GCTGCCAGGATCCTCCAGAACATGGACCCGACCACGGAACCGTGTGACGACTTCTACCAG 
TTTG C ATG CGGAGG CTGG CTG CGGCG C CACGTGAT CC CTGAG ACCAAC TC AAG ATACAG C 
ATCTTTGACGTCCTCCGCGACGAGCTGGAGGTCATCCTCAAAGCGGTGCTGGAGAATTCG 
ACTGCCAAGGACCGGCCGGCTGTGGAGAAGGCCAGGACGCTGTACCGCTCCTGCATGAAC 
CAGAGTGTGATAGAGAAGCGAGG CTCTCAGCCC CTGCTGGAC ATCTTGGAGGTGGTGGGA 
GGCTGGCCGGTGGCGATGGACAGGTGGAACGAGACCGTAGGACTCGAGTGGGAGCTGGAG 
CGGCAGCTGGCGCTGATGAACTCACAGTTCAACAGGCGCGTCCTCATCGACCTCTTCATC 
TGGAACGACGACCAGAACTCCAGCCGGCACATCATCTACATAGACCAGCCCACCTTGGGC 
ATGCCCTCCCGAGAGTACTACTTCAACGGCGGCAGCAACCGGAAGGTGCGGGAAGCCTAC 
CTGCAGTTCATGGTGTCAGTGGCCACGTTGCTGCGGGAGGATGCAAACCTGCCCAGGGAC 
AGCTGCCTGGTGCAGGAGGACATGGTGCAGGTGCTGGAGCTGGAGACACAGCTGGCCAAG 
GCCACGGTACCCCAGGAGGAGAGACACGACGTCATCGCCTTGTACCACCGGATGGGACTG 
GAGGAGCTGCAAAGCCAGTTTGGCCTGAAGGGATTTAACTGGACTCTGTTCATACAAACT 
GTGCTATCCTCTGTCAAAATCAAGCTGCTGCCAGATGAGGAAGTGGTGGTCTATGGCATC 
CCCT AC CTG CAGAAC CTTGAAAAC AT C ATCGAC AC CTACTCAGC CAGGACCATACAGAAC 
TACCTGGTCTGGCGCCTGGTGCTGGACCGCATTGGTAGCCTAAGCCAGAGATTCAAGGAC 
ACACGAGTGAACTACCGCAAGGCGCTGTTTGGCACAATGGTGGAGGAGGTGCGCTGGCGT 
GAATGTGTGGGCTACGTCAACAGCAACATGGAGAACGCCGTGGGCTCCCTCTACGTCAGG 
GAGGCGTTCCCTGGAGACAGCAAGAGCATGGTCAGAGAACTCATTGACAAGGTGCGGACA 
GTGTTTGTGGAGACG CTGGACGAGC TGGG CTGG ATGGACG AGGAGTC C AAGAAG AAGGCG 
C AGG AG AAGGC C ATG AGCATC CGGG AG C AG ATC GGGC ACCCTG ACTAC ATC CTGGAGGAG 
ATGAACAGGCGCCTGGACGAGGAGTACTCCAATCTGAACTTCTCAGAGGACCTGTACTTT 
GAGAACAGTCTGCAGAACCTCAAGGTGGGCGCCCAGCGGAGCCTCAGGAAGCTTCGGGAA 
AAGGTGGACCCAAATCT CTGG ATCATCGGGGCGGCGGTGGTCAATGCGTTCTACTCC CCA 
AACCGAAACCAGATTGTATTCCCTGCCGGGATCCTCCAGCCCCCCTTCTTCAGCAAGGAG 
CAGCCACAGGCCTTGAACTTTGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCAC 
GGCTTTGACGACAATGGCCGGAACTTCGACAAGAATGGCAACATGATGGATTGGTGGAGT 
AACTTCTCCACC CAGCACTTC CGGGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAAC 
TACTCCTGGGACCTGGCAGACGAACAGAACGTGAACGGATTCAACACCCTTGGGGAAAAC 
ATTGCTGAC AACGGAGGGGTGCGGC AAG CCT ATAAGG CCT AC CTCAAG TGG ATG GC AGAG 
GGTGGCAAGGACCAGCAGCTGCCCGGCCTGGATCTCACCCATGAGCAGCTCTTCTTCATC 
AACTATGCCCAGGTGTGGTGCGGGTCCTACCGGCCCGAGTTCGCCATCCAATCCATCAAG 
AC AGACGTC C AC AGTC CCCTGAAGTAC AGGGTACTGGGGTCGCTG CAGAAC CTGGC C G CC 
TTCGCAGACACGTTCCACTGTGCCCGGGGCACCCCCATGCACCCCAAGGAGCGATGCCGC 
GTGTGGTAGCCAAGGCCCTGCCGCGCTGTGCGGCCCACGCCCACCTGCTGCTCGGAGGCA 
TCTGTGCGAAGGTGCAGCTAGCGGCGACCCAGTGTACGTCCCGCCCCGGCCAACCATGCC 
AAGCCTGCCTGCCAGGCCTCTGCGCCTGGCCTAGGGTGCAGCCACCTGCCTGACACCCAG 
GGATGAGCAGTGTCCAGTGCAGTACCTGGACCGGAGCCCCCTCCACAGACACCCGCGGGG 
CTCAGTGCCCCCGTCACAGCTCTGTAGAGACAATCAACTGTGTCCTGCCCACCCTCCAAG 
GTGCATTGTCTTCCAGTATCTACAGCTTCAGACTTGAGCTAAGTAAATGCTTCAAAGAAA 
AAAAAAAAAAAAAAAAAA 
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SEQ ID NO: 2 

Human SEP protein predicted from translation of cDNA sequence 
in +1 open reading frame 

MGKSEGPVGMVESAGRAGQKRPGFLEGGLLLLLLLVTAAIiVALGVLYADRRGKQLPRLAS 
RLCFLQEERTFVKRKPRGIPEAQEVSEVCTTPGCVIAAARILQNMDPTTEPCDDFYQFAC 
GGWLRRHVIPETNSRYSIFDVLRDELEVILKAVLENSTAKDRPAVEKARTIjYRSCMNQSV 
IEKRGSQPLLDILEWGGWPVAl^RWNETVGLEWELERQLALMNSQFNRRVLIDLFIWND 
DQNSSRHIIYIDQPTLGMPSREYYFNGGSNRKVREAYLQFMVSVATLLREDANLPRDSCL 
VQEDIWQVLELETQLAKATVPQEERHDVIALYHRMGLEELQSQFGLKGFI^TLFIQTVLS 
SVKIKLIjPDEEVVVYGIPYLQNLENIIDTYSARTIQNYLVWRIiVLDRIGSLSQRFKDTRV 
N YRKAL FGTMVEE VRWRE CV G YVNSNMENAVG S L Y VREAF PGDS KS MVREL IDKVRTVF V 
ETLDELGWMDEESKKKAQEKAMSIREQIGHPDYILEEMNRRLDEEYSNLNFSEDLYFENS 
LQNLKVGAQRSLRKLREKVDPNLWIIGAAVVNAFYSPNRNQIVFPAGILQPPFFSKEQPQ 
ALNFGGIGMVIGHEITHGFDDNGRNFDKNGNMMDWWSNFSTQHFREQSECMIYQYGNYSW 
DLADEQNWGFNTLGENIADNGGVRQAYKAYLKWMAEGGKDQQLPGLDLTHEQIjFFINYA 
QVWCGSYRPEFAIQSIKTDVHSPLKYRVLGSLQNLAAFADTFHCARGTPMHPKERCRVW 



SEQ ID NO: 3 

Primer 

C TGTCTTGATGG ATTGGATG 



SEQ ID NO: 4 

Primer 

GTCCTTGGCAGTCGAATTCTCC 
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SEQ ID NO: 5 

Nucleotide sequence (cDNA) coding for human SEP - including 
5* and 3' partial vector sequences (highlighted) 

C CACTTGGC C CAG CT C AC C C C AAC T CCAAC C C ACTG GG AC CCAGTCT CC AG G GG C CTGAC 
TGTGGGCGGCAGCCACTCCTGAGTGAGCAAAGGTTCCTCCGCGGTGCTCTCCCGTCCAGA 
GCCCTGCTGATGGGGAAGTCCGAAGGCCCCGTGGGGATGGTGGAGAGCGCTGGCCGTGCA 
GGGCAGAAGCGCCCGGGGTTCCTGGAGGGGGGGCTGCTGCTGCTGCTGCTGCTGGTGACC 
GCTGCCCTGGTGGCCTTGGGTGTCCTCTACGCCGACCGCAGAGGGAAGCAGCTGCCACGC 
CTTGCTAGCCGGCTGTGCTTCTTACAGGAGGAGAGGACCTTTGTAAAACGAAAACCCCGA 
GGGATCCCAGAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGTGATAGCA 
GCTGCCAGGATCCTCCAGAACATGGACCCGACCACGGAACCGTGTGACGACTTCTACCAG 
TTTGCATGCGGAGGCTGGCTGCGGCGCCACGTGATCCCTGAGACCAACTCAAGATACAGC 
ATCTTTGACGTCCTCCGCGACGAGCTGGAGGTCATCCTCAAAGCGGTGCTGGAGAATTCG 
ACTGCCAAGGACCGGCCGGCTGTGGAGAAGGCCAGGACGCTGTACCGCTCCTGCATGAAC 
C AG AGTGTGATAGAG AAGCGAGG CTCTC AGC CCCTG CTGGAC ATCTTGGAGGTGGTGGGA 
GGCTGGCCGGTGGCGATGGACAGGTGGAACGAGACCGTAGGACTCGAGTGGGAGCTGGAG 
CGGCAGCTGGCGCTGATGAACTCACAGTTCAACAGGCGCGTCCTCATCGACCTCTTCATC 
TGGAACGACGACCAGAACTCCAGCCGGCACATCATCTACATAGACCAGCCCACCTTGGGC 
ATGCCCTCCCGAGAGTACTACTTCAACGGCGGCAGCAACCGGAAGGTGCGGGAAGCCTAC 
CTGCAGTTCATGGTGTCAGTGGCCACGTTGCTGCGGGAGGATGCAAACCTGCCCAGGGAC 
AGCTGCCTGGTGCAGGAGGACATGGTGCAGGTGCTGGAGCTGGAGACACAGCTGGCCAAG 



49 



EP 1 275 733 A2 



GCCACGGTACCCCAGGAGGAGAGACACGACGTCATCGCCTTGTACCACCGGATGGGACTG 
G AGG AG CTG CAAAG C CAG TTTG GC C TGAAG G G ATTT AACTGG AC T CTGTTC ATAC AAACT 
GTGCTATCCTCTGTCAAAATCAAGCTGCTGCCAGATGAGGAAGTGGTGGTCTATGGCATC 
CCCTACCTGCAGAACCTTGAAAACATCATCGACACCTACTCAGCCAGGACCATACAGAAC 
TACCTGGTCTGGCGCCTGGTGCTGGACCGCATTGGTAGCCTAAGCCAGAGATTCAAGGAC 
ACACGAGTGAACTACCGCAAGGCGCTGTTTGGCACAATGGTGGAGGAGGTGCGCTGGCGT 
GAATGTGTGGGCTACGTCAACAGCAACATGGAGAACGCCGTGGGCTCCCTCTACGTCAGG 
GAGGCGTTCCCTGGAGACAGCAAGAGCATGGTCAGAGAACTCATTGACAAGGTGCGGACA 
GTGTTTGTGGAGACGCTGGACGAGCTGGGCTGGATGGACGAGGAGTCCAAGAAGAAGGCG 
CAG G AGAAGG CC ATG AGC ATC C GGGAG C AG ATC GGGC ACCCTG ACTAC ATC CTGGAGGAG 
ATGAACAGGCGCCTGGACGAGGAGTACTCCAATCTGAACTTCTCAGAGGACCTGTACTTT 
GAGAACAGTCTGCAGAACCTCAAGGTGGGCGCCCAGCGGAGCCTCAGGAAGCTTCGGGAA 
AAGGTGGACCCAAATCTCTGGATCATCGGGGCGGCGGTGGTCAATGCGTTCTACTCCCCA 
AACCGAAACCAGATTGTATTCCCTGCCGGGATCCTCCAGCCCCCCTTCTTCAGCAAGGAG 
CAGCCACAGGCCTTGAACTTTGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCAC 
GGC TTTGACGAC AATG G C CGG AACTT CGACAAGAATGG CAAC ATGATGG AT TGGTGGAGT 
AACTTCTCCACCCAGCACTTCCGGGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAAC 
TACTCCTGGGACCTGGCAGACGAACAGAACGTGAACGGATTCAACACCCTTGGGGAAAAC 
ATTGCTGACAACGGAGGGGTGCGGCAAGCCTATAAGGCCTACCTCAAGTGGATGGCAGAG 
GGTGGCAAGGACCAGCAGCTGCCCGGCCTGGATCTCACCCATGAGCAGCTCTTCTTCATC 
AACTATGCCCAGGTGTGGTGCGGGTCCTACCGGCCCGAGTTCGCCATCCAATCCATCAAG 
ACAGACGTCCACAGTCCCCTGAAGTACAGGGTACTGGGGTCGCTGCAGAACCTGGCCGCC 
TTCGCAGACACGTTCCACTGTGCCCGGGGCACCCCCATGCACCCCAAGGAGCGATGCCGC 
GTGTGGTAGCCAAGGCCCTGCCGCGCTGTGCGGCCCACGCCCACCTGCTGCTCGGAGGCA 
TCTGTGCGAAGGTGCAGCTAGCGGCGACCCAGTGTACGTCCCGCCCCGGCCAACCATGCC 
AAGCCTGCCTGCCAGGCCTCTGCGCCTGGCCTAGGGTGCAGCCACCTGCCTGACACCCAG 
GGATGAGCAGTGTCCAGTGCAGTACCTGGACCGGAGCCCCCTCCACAGACACCCGCGGGG 
CTCAGTGCCCCCGTCACAGCTCTGTAGAGACAATCAACTGTGTCCTGCCCACCCTCCAAG 
GTGCATTGTCTTCCAGTATCTACAGCTTCAGACTTGAGCTAAGTAAATGCTTCAAAGAAA 



SEQ ID NO: 6 

MGKSEGPVG 

SEQ ID NO: 7 

ATGGGGAAGTCCGAAGGCCCCGTGGGG 
SEQ ID NO: 8 

Gly Gly Phe Leu Arg Arg Val Cys Ala 

SEQ ID NO: 9 

Gly Gly Phe Leu Arg Arg 
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<210> 1 
<211> 2893 
<212> DNA 
<213> Homo sapiens 












<400> 1 
ggcaccagct 


cagccccaag 


ccactgctct 


cccatcccag 


tccctggaaa 


tccacccact 


60 


tggcccagct 


caccccaact 


ccaacccact 


gggacccagt 


ctccaggggc 


ctgactgtgg 


120 


gcggcagcca 


ctcctgagtg 


agcaaaggtt 


cctccgcggt 


gctctcccgt 


ccagagccct 


180 


gctgatgggg 


aagtccgaag 


gccccgtggg 


gatggtggag 


agcgctggcc 


gtgcagggca 


240 


gaagcgcccg 


gggttcctgg 


agggggggct 


gctgctgctg 


ctgctgctgg 


tgaccgctgc 


300 


cctggtggcc 


ttgggtgtcc 


tctacgccga 


ccgcagaggg 


aagcagctgc 


cacgccttgc 


360 


tagccggctg 


tgcttcttac 


aggaggagag 


gacctttgta 


aaacgaaaac 


cccgagggat 


420 


cccagaggcc 


caagaggtga 


gcgaggtctg 


caccacccct 


ggctgcgtga 


tagcagctgc 


480 


caggatcctc 


cagaacatgg 


acccgaccac 


ggaaccgtgt 


gacgacttct 


accagtttgc 


540 


atgcggaggc 


tggctgcggc 


gccacgtgat 


ccctgagacc 


aactcaagat 


acagcatctt 


600 


tgacgtcctc 


cgcgacgagc 


tggaggtcat 


cctcaaagcg 


gtgctggaga 


attcgactgc 


660 


caaggaccgg 


ccggctgtgg 


agaaggccag 


gacgctgtac 


cgctcctgca 


tgaaccagag 


720 


tgtgatagag 


aagcgaggct 


ctcagcccct 


gctggacatc 


ttggaggtgg 


tgggaggctg 


780 


gccggtggcg 


atggacaggt 


ggaacgagac 


cgtaggactc 


gagtgggagc 


tggagcggca 


840 


gctggcgctg 


atgaactcac 


agttcaacag 


gcgcgtcctc 


atcgacctct 


tcatctggaa 


900 


cgacgaccag 


aactccagcc 


ggcacatcat 


ctacatagac 


cagcccacct 


tgggcatgcc 


960 
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ctcccgagag 


tactacttca 


acggcggcag 


caaccggaag 


gtgcgggaag 


cctacctgca 


1020 


5 


gttcatggtg 


tcagtggcca 


cgttgctgcg 


ggaggatgca 


aacctgccca 


gggacagctg 


1080 




cctggtgcag 


gaggacatgg 


tgcaggtgct 


ggagctggag 


acacagctgg 


ccaaggccac 


1140 




ggtaccccag 


gaggagagac 


acgacgtcat 


cgccttgtac 


caccggatgg 


gactggagga 


1200 


10 


gctgcaaagc 


cagtttggcc 


tgaagggatt 


taactggact 


ctgttcatac 


aaactgtgct 


1260 




atcctctgtc 


aaaatcaagc 


tgctgccaga 


tgaggaagtg 


gtggtctatg 


gcatccccta 


1320 


15 


cctgcagaac 


cttgaaaaca 


tcatcgacac 


ctactcagcc 


aggaccatac 


agaactacct 


1380 


ggtctggcgc 


ctggtgctgg 


accgcattgg 


tagcctaagc 


cagagattca 


aggacacacg 


1440 




agtgaactac 


cgcaaggcgc 


tgtttggcac 


aatggtggag 


gaggtgcgct 


qqcqtqaatq 

ZJ ZJ ZJ ZJ ^ Zj 


1500 


20 


tgtgggctac 


gtcaacagca 


acatggagaa 


cgccgtgggc 


tccctctacg 


tcaqqqaqqc 

ZjZjZJ ZJZJ^ 


1560 




gttccctgga 


gacagcaaga 


gcatggtcag 


agaactcatt 


gacaaggtgc 


qqacaqtqtt 

ZJZ3 ZJ w w 


1620 




tgtggagacg 


ctggacgagc 


tgg9 ct gg at 


ggacgaggag 


tccaagaaga 


aqqcqcaqqa 


1680 


25 


gaaggccatg 


agcatccggg 


agcagatcgg 


gcaccctgac 


tacatcctgg 


aggagatgaa 


1740 




caggcgcctg 


gacgaggagt 


actccaatct 


gaacttctca 


qaqqacctqt 

ZJ ZJ ZJ ZI3 w 


actttgagaa 


1800 


30 


cagtctgcag 


aacctcaagg 


tgggcgccca 


gcggagcctc 


aggaagcttc 


qqqaaaaqqt 

ZJZJ^ ZJZJ 


1860 


ggacccaaat 


ctctggatca 


tcggggcggc 


gqtggtcaat 


gcgttctact 


ccccaaaccg 


1920 




aaaccagatt 


gtattccctg 


ccgggatcct 


ccagcccccc 


ttcttcagca 


aqqaqcaqcc 


1980 


35 


acaggccttg 


aactttggag 


gcattgggat 


ggtgatcggg 


cacgagatca 


cgcacggctt 


2040 




tgacgacaat 


ggccggaact 


tcgacaagaa 


tggcaacatg 


a ^ggattggt 


ggagtaactt 


2100 




ctccacccag 


cacttccggg 


agcagtcaga 


gtgcatgatc 


taccagtacg 


gcaact act c 


2160 


40 


ctqqqaCCtq 


gcagacgaac 


agaacgtgaa 


cggattcaac 


accct tgggg 




2220 




tgacaacgga 


ggggtgcggc 


aagcctataa 


ggcctacctc 


aagtggatgg 


cagagggtgg 


2280 


45 


caaggaccag 


cagctgcccg 


gcctggatct 


cacccatgag 


cagctcttct 


tcatcaacta 


2340 


tgcccaggtg 


tggtgcgggt 


cctaccggcc 


cgagttcgcc 


atccaatcca 


tcaagacaga 


2400 




cgtccacagt 


cccctgaagt 


acagggtact 


ggggtcgctg 


cagaacctgg 


ccgccttcgc 


2460 


50 


agacacgttc 


cactgtgccc 


ggggcacccc 


catgcacccc 


aaggagcgat 


gccgcgtgtg 


2520 




gtagccaagg 


ccctgccgcg 


ctgtgcggcc 


cacgcccacc 


tgctgctcgg 


aggcatctgt 


2580 




gcgaaggtgc 


agctagcggc 


gacccagtgt 


acgtcccgcc 


ccggccaacc 


atgccaagcc 


2640 


55 


tgcctgccag 


gcctctgcgc 


ctggcctagg 


gtgcagccac 


ctgcctgaca 


cccagggatg 


2700 
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w 



20 



agcagtgtcc agtgcagtac ctggaccgga gccccctcca cagacacccg cggggctcag 2760 

tgcccccgtc acagctctgt agagacaatc aactgtgtcc tgcccaccct ccaaggtgca 2820 

ttgtcttcca gtatctacag cttcagactt gagctaagta aatgcttcaa agaaaaaaaa 2880 

aaaaaaaaaa aaa 28 93 



<210> 2 

<211> 779 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Gly Lys Ser Glu Gly Pro Val Gly Met Val Glu Ser Ala Gly Arg 
15 10 15 

Ala Gly Gin Lys Arg Pro Gly Phe Leu Glu Gly Gly Leu Leu Leu Leu 
20 25 30 

Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Gly Val Leu Tyr Ala 
25 3 5 4 0 4 5 

Asp Arg Arg Gly Lys Gin Leu Pro Arg Leu Ala Ser Arg Leu Cys Phe 
50 55 60 

30 Leu Gin Glu Glu Arg Thr Phe Val Lys Arg Lys Pro Arg Gly He Pro 

65 70 75 80 

Glu Ala Gin Glu Val Ser Glu Val Cys Thr Thr Pro Gly Cys Val He 
85 90 95 

35 Ala Ala Ala Arg He Leu Gin Asn Met Asp Pro Thr Thr Glu Pro Cys 

100 105 110 

Asp Asp Phe Tyr Gin Phe Ala Cys Gly Gly Trp Leu Arg Arg His Val 
115 120 125 

40 

le Pro Glu Thr Asn Ser Arg Tyr Ser He Phe Asp Val Leu Arg Asp 
130 135 140 

Glu Leu Glu Val He Leu Lys Ala Val Leu Glu Asn Ser Thr Ala Lys 
45 145 150 155 160 

Asp Arg Pro Ala Val Glu Lys Ala Arg Thr Leu Tyr Arg Ser Cys Met 
165 170 175 

50 Asn Gin Ser Val He Glu Lys Arg Gly Ser Gin Pro Leu Leu Asp He 

180 185 190 

Leu Glu Val Val Gly Gly Trp Pro Val Ala Met Asp Arg Trp Asn Glu 
55 195 200 205 
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5 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Thr Val Gly Leu Glu Trp Glu Leu Glu Arg Gin Leu Ala Leu Met Asn 
210 215 220 



Ser Gin Phe Asn Arg Arg Val Leu He Asp Leu Phe lie Trp Asn Asp 
225 230 235 240 



Asp Gin Asn Ser Ser Arg His He He Tyr He Asp Gin Pro Thr Leu 
245 250 " 255 



Gly Met Pro Ser Arg Glu Tyr Tyr Phe Asn Gly Gly Ser Asn Arg Lys 
260 265 270 



Val Arg Glu Ala Tyr Leu Gin Phe Met Val Ser Val Ala Thr Leu Leu 
275 280 285 



Arg Glu Asp Ala Asn Leu Pro Arg Asp Ser Cys Leu Val Gin Glu Asp 
290 295 300 



Met Val Gin Val Leu Glu Leu Glu Thr Gin Leu Ala Lys Ala Thr Val 
305 310 315 320 



Pro Gin Glu Glu Arg His Asp Val He Ala Leu Tyr His Arg Met Gly 
325 330 ~ 335 



Leu Glu Glu Leu Gin Ser Gin Phe Gly Leu Lys Gly Phe Asn Trp Thr 
340 345 350 



Leu Phe He Gin Thr Val Leu Ser Ser Val Lys He Lys Leu Leu Pro 
355 360 365 



Asp Glu Glu Val Val Val Tyr Gly He Pro Tyr Leu Gin Asn Leu Glu 
370 375 380 



Asn He He Asp Thr Tyr Ser Ala Arg Thr He Gin Asn Tyr Leu Val 
385 390 395 400 



Trp Arg Leu Val Leu Asp Arg He Gly Ser Leu Ser Gin Arg Phe Lys 
405 410 415 



Asp Thr Arg Val Asn Tyr Arg Lys Ala Leu Phe Gly Thr Met Val Glu 
420 425 430 
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Glu Val Arg Trp Arg Glu Cys Val Gly Tyr Val Asn Ser Asn Met Glu 
435 440 445 



Asn Ala Val Gly Ser Leu Tyr Val Arg Glu Ala Phe Pro Gly Asp Ser 
450 455 460 



Lys Ser Met Val Arg Glu Leu lie Asp Lys Val Arg Thr Val Phe Val 
465 470 475 480 



1 5 Glu Thr Leu Asp Glu Leu Gly Trp Met Asp Glu Glu Ser Lys Lys Lys 

485 490 495 



10 



Ala Gin Glu Lys Ala Met Ser lie Arg Glu Gin lie Gly His Pro Asp 
500 505 510 



Tyr lie Leu Glu Glu Met Asn Arg Arg Leu Asp Glu Glu Tyr Ser Asn 
515 520 525 



Leu Asn Phe Ser Glu ABp Leu Tyr Phe Glu Asn Ser Leu Gin Asn Leu 
530 535 540 



30 Lys Val Gly Ala Gin Arg Ser Leu Arg Lys Leu Arg Glu Lys Val Asp 

545 550 555 560 



20 



25 



Pro Asn Leu Trp He He Gly Ala Ala Val Val Asn Ala Phe Tyr Ser 
565 570 575 



Pro Asn Arg Asn Gin He Val Phe Pro Ala Gly He Leu Gin Pro Pro 
580 585 590 



Phe Phe Ser Lys Glu Gin Pro Gin Ala Leu Asn Phe Gly Gly He Gly 
595 600 605 



45 Met Val He Gly His Glu He Thr His Gly Phe Asp Asp Asn Gly Arg 

610 615 620 



35 



40 



50 



Asn Phe Asp Lys Asn Gly Asn Met Met Asp Trp Trp Ser Asn Phe Ser 
625 630 635 640 



Thr Gin His Phe Arg Glu Gin Ser Glu Cys Met He Tyr Gin Tyr Gly 
645 650 655 
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Asn Tyr Ser Trp Asp Leu Ala Asp Glu Gin Asn Val Asn Gly Phe Asn 
660 665 670 



Thr Leu Gly Glu Asn lie Ala Asp Asn Gly Gly Val Arg Gin Ala Tyr 
675 680 685 



Lys Ala Tyr Leu Lys Trp Met Ala Glu Gly Gly Lys Asp Gin Gin Leu 
690 695 700 



15 Pro Gly Leu Asp Leu Thr His Glu Gin Leu Phe Phe lie Asn Tyr Ala 

705 710 715 720 



20 



25 



Gin Val Trp Cys Gly Ser Tyr Arg Pro Glu Phe Ala lie Gin Ser lie 
725 730 735 



Lys Thr Asp Val His Ser Pro Leu Lys Tyr Arg Val Leu Gly Ser Leu 
740 745 750 



Gin Asn Leu Ala Ala Phe Ala Asp Thr Phe His Cys Ala Arg Gly Thr 
755 760 765 



30 Pro Met His Pro Lys Glu Arg Cys Arg Val Trp 

7 70 7 75 



<210> 3 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 3 

ctgtcttgat ggattggatg 20 



45 



<210> 4 

<211> 22 

<212> DNA 

50 

<213> Homo sapiens 

<400> 4 

55 gtccttggca gtcgaattct cc 22 
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5 

2975 
DNA 

Homo sapiens 



<400> 5 



15 


cagagctcgt 


ttagtgaacc 


gtcagaattt 


tgtaatacga 


ctcactatag 


ggcggccgcg 


60 


aattcggcac 


cagctcagcc 


ccaagccact 


gctctcccat 


cccagtccct 


ggaaatccac 


120 




ccacttggcc 


cagctcaccc 


caactccaac 


ccactgggac 


ccagtctcca ggggcctgac 


180 


20 


tgtgggcggc 


agccactcct 


Qaatcracfcaa 


aggttcctcc 


gcggtgctct 


cccgtccaga 


240 




gccctgctga 


tggggaagtc 


cgaaggcccc 




tggagagcgc 


tggccgtgca 


300 




gggcagaagc 


gcccggggtt 






tgctgctgct 


gctggtgacc 


360 


25 


gctgccctgg 


tggccttggg 


tgtcctcfcac 


gccgaccgca 


y a y yy f ^*-^j 


act~ QPCAfor 

V_ Lr ^A. ^ 


420 




c^ttgctagcc ggctgtgctt 


cttacaggag 


aacractcfa cc t 


ttgtaaaacg 


aaaaccccga 


480 


30 


gggatcccag 


aggcccaaga 




gt ctgcacca 


cccctggctg 


cgtgatagca 


540 


gctgccagga 


tcctccagaa 


catggacccg 


accacggaac 


cgtgtgacga 


cttctaccag 


600 




tttgcatgcg 


gaggctggct 


gcggcgccac 


gtgatccctg 


agaccaactc 


aagatacagc 


660 


35 


atctttgacg 


tcctccgcga 


cgagctggag 


gtcatcctca 


aagcggtgct 


ggagaattcg 


720 




actgccaagg 


accggccggc 


tgtggagaag 


gccaggacgc 


tgtaccgctc 


ctgcatgaac 


780 




cagagtgtga 


tagagaagcg 


aggctctcag 


cccctgctgg 


acatcttgga 


ggtggtggga 


840 


40 


ggctggccgg 


tggcgatgga 


caggtggaac 


gagaccgtag 


gactcgagtg 


ggagctggag 


900 




cggcagctgg 


cgctgatgaa 


ctcacagttc 


aacaggcgcg 


tcctcatcga 


cctcttcatc 


960 


45 


tggaacgacg 


accagaactc 


cagccggcac 


atcatctaca 


tagaccagcc 


caccttgggc 


1020 


atgccctccc 


gagagtacta 


cttcaacggc 


ggcagcaacc 


ggaaggtgcg 


ggaagcctac 


1080 




ctgcagttca 


tggtgtcagt 


ggccacgttg 


ctgcgggagg 


atgcaaacct 


gcccagggac 


1140 


50 


agctgcctgg 


tgcaggagga 


catggtgcag 


gtgctggagc 


tggagacaca 


gctggccaag 


1200 




gccacggtac 


cccaggagga 


gagacacgac 


gtcatcgcct 


tgtaccaccg 


gatgggactg 


1260 




gaggagctgc 


aaagccagtt 


tggcctgaag 


ggatttaact 


ggactctgtt 


catacaaact 


1320 


55 


gtgctatcct 


ctgtcaaaat 


caagctgctg 


ccagatgagg 


aagtggtggt 


ctatggcatc 


1380 



<210> 
<211> 
<212> 
<213> 
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ccctacctgc 


agaaccttga 


aaacatcatc 


gacacctact 


cagccaggac 


catacagaac 


1440 


5 


tacctggtct 


ggcgcctggt 


gctggaccgc 


attggtagcc 


taagccagag 


attcaaggac 


1500 




acacgagtga 


actaccgcaa 


ggcgctgttt 


ggcacaatgg 


tggaggaggt 


gcgctggcgt 


1560 


10 


gaatgtgtgg 


gctacgtcaa 


cagcaacatg 


gagaacgccg 


tgggctccct 


ctacgtcagg 


1620 


gaggcgttcc 


ctggagacag 


caagagcatg 


gtcagagaac 


tcattgacaa 


ggtgcggaca 


1680 




gtgtttgtgg 


agacgctgga 


cgagctgggc 


tggatggacg 


aggagtccaa 


gaagaaggcg 


1740 


15 


caggagaagg 


ccatgagcat 


ccgggagcag 


atcgggcacc 


ctgactacat 


cctggaggag 


1800 




atgaacaggc 


gcctggacga 


ggagtactcc 


aatctgaact 


tctcagagga 


cctgtacttt 


1860 




gagaacagtc 


tgcagaacct 


caaggtgggc 


gcccagcgga 


gcctcaggaa 


gcttcgggaa 


1920 


20 


aaggtggacc 


caaatctctg 


gatcatcggg 


gcggcggtgg 


tcaatgcgtt 


ctactcccca 


1980 




aaccgaaacc 


agattgtatt 


ccctgccggg 


atcctccagc 


cccccttctt 


cagcaaggag 


2040 


25 


cagccacagg 


ccttgaactt 


tggaggcatt 


gggatggtga 


tcgggcacga 


gatcacgcac 


2100 


ggctttgacg 


acaatggccg 


gaacttcgac 


aagaatggca 


acatgatgga 


ttggtggagt 


2160 




aacttctcca 


cccagcactt 


ccgggagcag 


tcagagtgca 


tgatctacca 


gtacggcaac 


2220 


30 


tactcctggg 


acctggcaga 


cgaacagaac 


gtgaacggat 


tcaacaccct 


tggggaaaac 


2280 




attgctgaca 


acggaggggt 


gcggcaagcc 


tataaggcct 


acctcaagtg 


gatggcagag 


2340 




ggtggcaagg 


accagcagct 


gcccggcctg 


gatctcaccc 


atgagcagct 


cttcttcatc 


2400 


35 


aactatgccc 


aggtgtggtg 


cgggtcctac 


cggcccgagt 


tcgccatcca 


atccatcaag 


2460 




acagacgtcc 


acagtcccct 


gaagtacagg 


gtactggggt 


cgctgcagaa 


cctggccgcc 


2520 


40 


ttcgcagaca 


cgttccactg 


tgcccggggc 


acccccatgc 


accccaagga 


gcgatgccgc 


2580 


gtgtggtagc 


caaggccctg 


ccgcgctgtg 


cggcccacgc 


ccacctgctg 


ctcggaggca 


2640 




tctgtgcgaa 


ggtgcagcta 


gcggcgaccc 


agtgtacgtc 


ccgccccggc 


caaccatgcc 


2700 


45 


aagcctgcct 


gccaggcctc 


tgcgcctggc 


ctagggtgca 


gccacctgcc 


tgacacccag 


2760 




ggatgagcag 


tgtccagtgc 


agtacctgga 


ccggagcccc 


ctccacagac 


acccgcgggg 


2820 




ctcagtgccc 


ccgtcacagc 


tctgtagaga 


caatcaactg 


tgtcctgccc 


accctccaag 


2880 


50 


gtgcattgtc 


ttccagtatc 


tacagcttca 


gacttgagct 


aagtaaatgc 


ttcaaagaaa 


2940 




aaaaaaaaaa 


aaaaaaaact 


cgactctaga 


ttgcg 






2975 
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<210> 6 

<211> 9 

<212> PRT 

<213> Homo sapiens 

10 

<400> 6 

Met Gly I.ys Ser Glu Gly Pro Val Gly 
15 1 5 

<210> 7 

<211> 27 

20 

<212> DNA 

<213> Homo sapiens 

25 

<400> 7 

atggggaagt ccgaaggccc cgtgggg 2 7 

30 <210> 8 

<211> 9 

<212> PRT 

35 

<213> Synthetic 

<400> 8 

^0 Gly Gly Phe Leu Arg Arg Val Cys Ala 

1 5 



45 



50 



<210> 9 

<211> 6 

<212> PRT 

<213> Synthetic 

<400> 9 

Gly Gly Phe Leu Arg Arg 
1 5 
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Claims 

1 . A method for identifying an agent which binds to and/or modulates a SEP polypeptide comprising contacting said 
agent with a polypeptide comprising: SEQ ID NO: 2. an amino acid sequence encoded by the polynucleotide 

s sequence of SEQ ID NO: 1 or SEQ ID NO: 5; or a polypeptide encoded by the cDNA of NCIMB 41110, and deter- 

mining whether binding and/or modulation occurs. 

2. The method of claim 1 , comprising contacting said SEP polypeptide with a SEP substrate peptide in the presence 
of said agent, wherein said substrate peptide is capable of providing a detectable signal in response to cleavage 

10 by said SEP polypeptide, wherein said agent is identified as a modulator of said SEP polypeptide if there is a 

* difference in the detectable signal in the presence and in the absence of said agent. 

3. The method of claim 2, wherein said method identifies an agent that decreases said detectable signal and is a 
SEP polypeptide inhibitor. 

15 

4. The method of claim 2 or claim 3, wherein said substrate peptide is labelled with at least one fluorescent donor 
dye and said signal is detected by Fluorescence Resonance Energy Transfer (FRET) assay. 

5. The method of claim 4, wherein said labelled substrate peptide is Rhodamine green-Gly-Gly-dPhe-Leu-Arg-Arg- 
20 Val-Cys(QSY™7)-pAla-NH 2 , 5-(and 6) tetramethyl rhodamine Gly-Gly-c^he-Leu-Arg-Arg-Val-Cys(QSY™7)-pA- 

la-NH 2 or 5-carboxyfluorescein-Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys(5-(and 6)tetramethylrhodamine)-pAla-NH 2 . 

6. The method of any one of claims 1 to 5, wherein binding between said SEP polypeptide and said agent is detected. 
25 7. The method of claim 6, wherein said method is a competitive binding assay. 

8. A method for identifying an agent which inhibits or selectively inhibits a peptidase comprising contacting said 
peptidase and a peptidase substrate peptide selected from the group consisting of Rhodamine green-Gly-Gly- 
dPhe-Leu-Arg-Arg-Val-Cys(QSY™7)-pAla-NH 2 , 5-(and 6) tetramethyl rhodamine Gly-Gly-dPhe-Leu-Arg-Arg- 

30 Val-Cys(QSY™7)-pAla-NH 2 and 5-carboxyf luorescein -Gly-Gly-dPhe-Leu-Arg-Arg-Val-Cys (5- (and 6) tetrameth- 

ylrhodamine) -pAla-NH 2 , in the presence of said agent, wherein said substrate peptide is capable of providing a 
detectable signal in response to cleavage by said peptidase as detected by Fluorescence Resonance Energy 
Transfer (FRET) assay, wherein said agent is identified as an inhibitor of said peptidase if there is a decrease in 
the detectable signal in the presence of said agent as compared to in the absence of said agent. 

35 

9. The method of claim 8, wherein said peptidase is an exopeptidase or an endopeptidase. 

10. The method of claim 8, wherein said peptidase is oxytocinase, neutral endopeptidase (NEP), or non-human SEP. 

40 1 1 . An agent identified by the method of any one of claims 1 to 1 0; wherein said agent is not phosphoramidon, thiorphan, 
fasidotrilat, omapatrilat or FR901533. 

12. An agent identified by the method of any one of claims 1 to 7; wherein said agent has a greater than 30-fold 
selectivity for SEP over neutral endopeptidase NEP EC 3.4.24.11 and angiotensin converting enzyme (ACE). 

45 

13. An agent according to claim 12; wherein said agent has a greater than 50-fold selectivity for SEP over neutral 
endopeptidase NEP EC 3.4.24.11 and angiotensin converting enzyme (ACE). 

14. An agent identified by the method of any one of claims 1 to 7; wherein said agent has a greater than 100-fold 
5 o selectivity for SEP over endothelin converting enzyme (ECE). 
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Figure 1 



Analysis of open reading frames (QRFs^ of human SEP cDNA sequence 

10 20 30 40 50 60 

I I I I I I 

ggcaccagctcagccccaagccactgctctcccatcccagtccctggaaatccacccact 
G..T..S..S.-A--P..S..H..C..S..P..I..P.-V.-P..G.-N..P-.P..T.. 
A..P..A..Q..P..Q..A..T..A..L..P..S..Q..S..L..E..I..H..P..I1.. 
H..Q..L..S..P..K..P..L..L..S..H..P..S..P..W..K..S..T..H..L.. 

70 80 90 100 110 120 

I I I I I I 

tggcccagctcaccccaactccaacccactgggacccagtctccaggggcctgactgtgg 
W..P..S..S..P..Q--L..Q..P..T..G..T,.Q..S..P..G..A. .*..L..W.. 
G..P..A..H..P..N..S..N..P..Ii..G..P..S..L..Q..G..P..D..C..G.. 
A. .Q. . L . . T . .P. . T . .P. .T. ,H. .W. .D. .P. .V. . S . .R. .G. . L . . T . .V. .G. 

130 140 150 160 170 180 

I I I I I I 

gcggcagccactcctgagtgagcaaaggttcctccgcggtgctctcccgtccagagccct 

A..A..A. .T..P..E..*..A..K. .V..P..P-.R-.C..S..P..V..Q..S..P.. 

R..Q..P..Ii..L..S..E..Q».R-.F..L..R..G..A..Ii..P..S..R..A. .L. . 

G..S..H..S-.*..V..S..K..G..S..S..A. .V..L..S..R..P..E..P..C. 

190 200 210 220 230 240 

I ! I I ! I 

gctgatggggaagtccgaaggccccgtggggatggtggagagcgctggccgtgcagggca 
A..D..G..E..V..R..R..P..R.-G..D..G..G..E..R..W..P..C..R..A. . 
L..M..G..K.-S..E..G..P..V..G.-M..V..E..S..A..G..R..A..G..Q.. 
♦..W-.G..S..P..K. .A..P..W..G..W..W..R..A. .L..A..V..Q..G..R. 

250 260 270 280 290 300 

I I I I I I 

gaagcgcccggggttcctggagggggggctgctgctgctgctgctgctggtgaccgctgc 
E..A..P..G..V..P..G..G..G..A. .A. .A. .A. .A. .A..A..G..D..R..C. 
K. .R. P . .G. . F. . L . .E. .G. -G. - L ♦ . Ii . . L . . L . . L . . L . . L . .V. .T. .A. .A. . 
S..A..R..G..S..W..R..G..G.-C..C..C..C..C..C..W..*..P..Ii..P. 
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310 320 330 340 350 360 



cctggtggccttgggtgtcctctacgccgaccgcagagggaagcagctgccacgccttgc 
P..G..G.-L..G..C..P..L..R..R..P..Q..R..E..A..A..A..T..P..C. 
L..V..A..L..G..V..L..Y..A..D..R..R..G..K..Q-.L..P..R..L..A. 
W..W..P..W..V..S..S..T..P..T..A..E..G..S..S..C..H..A. .L..L 

370 380 390 400 410 420 



tagccggctgtgcttcttacaggaggagaggacctttgtaaaacgaaaaccccgagggat 
*..P..A..V..L..L..T..G..G..E..D..L..C..K..T..K..T..P..R..D. + 
S..R..L..C..F..L..Q..E..E..R..T..P..V..K. .R..K. .P..R..G..I. 
A..G..C..A. .S..Y..R..R..R..G..P..L..*..N..E..N..P..E-.G..S 

430 440 450 460 470 480 



cccagaggcccaagaggtgagcgaggtctgcaccacccctggctgcgtgatagcagctgc 
P..R..G..P..R..G..B..R..G..L..H. .H..P..W..L..R..D..S..S..C.. 
P..E..A. .Q-.E..V..S..E..V..C..T..T..P..G..C..V..I..A. .A..A. 
Q. .R. .P. .K. .R. .* . .A. .R..S..A..P..P..L..A. .A. •*..*. .Q--L..P 

4 90 5 00 510 52 0 530 54 0 



caggatcctccagaacatggacccgaccacggaaccgtgtgacgacttctaccagtttgc 
Q. .D. .P. .P. . E . .H. .G. .P. . D . . H . . G . .T. .V. .*. .R. . L . .L. .P. .V. .C. . 
R..I..L..Q..N..M..D..P..T..T..E..P..C..D..D..F..Y..Q..F..A. 
G . . S . . S . . R . . T . . W . . T . . R . .P. . R - . N . . R . . V . . T . .T. . S . . T . . S . . L . .H 

550 560 570 580 590 600 



atgcggaggctggctgcggcgccacgtgatccctgagaccaactcaagatacagcatctt 
M. .R. .R. .L. .A. .A. .A. .P. .R. .D. .P. .D. .Q. .L. .K. .1. .Q. .H. .L. . 
C..G..G..W..L..R..R..H..V..I..P-.E..T..N..S..R..Y..S..I..F. 
A. - E. .A. . G . .C. .G . .A. .T. . *. . S. . L . .R. .P. .T. . Q. . D . .T. .A. . S. . L 

610 620 630 640 650 660 



tgacgtcctccgcgacgagctggaggtcatcctcaaagcggtgctggagaattcgactgc 
*..R..P..P..R..R..A. .G..G..H..P..Q..S..G..A..G..E..F..D..C-. 
D. .V. .L. .R. .D. .E. .L. .E. .V. .1. . L . .K. .A. .V. . L, . . E . . N . .S. .T. . A . 
T..S..S..A..T..S..W..R..S..S..S..K..R..C..W..R..I..R..ri..P 
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670 680 690 700 710 720 



caaggaccggccggctgtggagaaggccaggacgctgtaccgctcctgcatgaaccagag 
Q..G..P..A..G..C..G..E..G..Q..D..A. .V. .P..L..L..H..E..P..E.. 
K..D..R..P..A. .V..E..K..A..R..T..L.-Y..R..S-.C.-M..N-.Q..S. 
R..T..G..R..L..W..R..R..P..G..R..C..T. .A..P..A..*..T..R..V 



730 740 750 760 770 780 



tgtgatagagaagcgaggctctcagcccctgctggacatcttggaggtggtgggaggctg 
C..D..R..E..A..R..I1..S..A..P..A..G..H..L..G..G..G..G..R..L.. 
V. .1. .E. .K. .R. .G. .S. .Q. .P. .L. .L. .D. .1. .L. .E. .V. .V. .G. .G. .W. 
* . . * . . R . .S» . E . .A. . L . .S. .P. .C. .W. . T . .S. .W. . R . .W. .W. . E . .A. . G 



790 800 810 820 830 840 

I I I I I I 

gccggtggcgatggacaggtggaacgagaccgtaggactcgagtgggagctggagcggca 
A. .G..G..D..G..Q..V..E..R..D..R. .R..T..R..V..G..A..G..A..A.. 
P..V..A..M..D..R..W..N..B..T..V. .G..L..E..W..E..L..B..R..Q.. 
R. .W. .R. .W. .T. .G. .G. .T. .R. .P. .*. .D. .S. .8. .G. .8. .W. .S. .G. .S. 



850 860 870 880 890 900 

I I I I i I 

gctggcgctgatgaactcacagttcaacaggcgcgtcctcatcgacctcttcatctggaa 
A. .G..A..D..E..L..T..V..Q..Q..A. .R..P..H..R..P..L..H..L..E.. 
L..A..L..M..N..S..Q..F..N..R..R..V..L..I..D..L..F..I..W..N.. 
W. . R . . T . .H. . S. .S. .T. .G . .A. .S. .S. . S. .T. .S. .S. .S. . G . .T. 



910 920 930 940 950 960 

i I I I I I 

cgacgaccagaactccagccggcacatcatctacatagaccagcccaccttgggcatgcc 

R. .R. .P. .B. .It. .Q. .P. .A. .H. .H. .L. .H. .R. .P. .A. .H. .It. -G. -H. .A. . 

D..D..Q..N..S..S..R..H..I..I..Y. .I..D..Q..P..T..Ii..G..M..P. 

T..T..R..T..P..A. .G..T..S..S..T..*..T..S..P..P..W..A. .C..P 



970 980 990 1000 1010 1020 



ctcccgagagtactacttcaacggcggcagcaaccggaaggtgcgggaagcctacctgca 
L. .P. .R..V..L. .L..Q. .R. .R..Q..Q. .P. .E..G..A. .G. .S..L..P..A.. 
S..R..E..Y..Y..F..N..G..G..S..N..R..K..V..R..E..A..Y..L..Q. 
P. . E . . S. .T. .T. . S. .T. .A. .A. .A. . T. .G. .R. .C. . G . . K. .P. .T. .C. . S 
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1030 1040 1050 1060 1070 1080 



gttcatggtgtcagtggccacgttgctgcgggaggatgcaaacctgcccagggacagctg 
V..H..G..V..S..G..H..V. .A..A. .G. .G. .C. -K. . P. . A. .Q. .G . .Q. .It. . 
P..M..V..S..V..A..T..L..L..R..E..D..A..N..L..P..R..D..S..C. 
S. .W. .C. . Q. .W. .P. . R. -C. . C. .G. . R . . M. . Q. . T . .C. .P. -G. .T. .A. .A 

1090 1100 1110 1120 1130 1140 



cctggtgcaggaggacatggtgcaggtgctggagctggagacacagctggccaaggccac 
P..G..A..G..G..H..G..A..G..A..G..A. .G..D..T..A. .G..Q..G..H.. 
L..V..Q..E..D..M..V..Q..V..L..E..L..E..T. .Q..L..A..K. .A. .T. 
W. .C. . R . . R . .T. .W. .C. .R. -C. .W. . S. .W. .R. .H. . S. .W..P. . R. .P. .R 

1150 1160 1170 1180 1190 1200 



ggtaccccaggaggagagacacgacgtcatcgccttgtaccaccggatgggactggagga 
G..T..P..G..G..E..T..R..R..H..R..L..V..P..P..D..G..T..G..G-. 
V..P..Q..E..E..R..H..D..V. .I..A..L..Y..H..R..M..G..L..E..E. 
Y..P..R..R..R..D..T..T..S..S..P..C..T..T..G..W..D..W..R..S 

1210 1220 1230 1240 1250 1260 



gctgcaaagccagtttggcctgaagggatttaactggactctgttcatacaaactgtgct 
A..A..K. .P..V..W..P..E..G..I..*..Ii..D..S..V..H..T..N..C..A.. 
L. .Q. .S. .Q. .F. .G. .Jj. .K. .G. .F. .K. .H. .T. .L. .F. .1. .Q..T. .V. .L. 
C..K. .A. .S..L..A..*..R..D..L..T..G..L..C..S..Y..K. .L..C..Y 

1270 1280 1290 1300 1310 1320 



atcctctgtcaaaatcaagctgctgccagatgaggaagtggtggtctatggcatccccta 
I . .L. .C. .Q. .N. .Q. .A. .A. .A. .R. .G. .S. .G. .G. .Ii. .W. .H. .P. .L. . 
S..S..V. .K..I..K. .L..L..P..D..E..E..V..V..V..Y..G..I..P..Y. 
P..L..S..K. .S..S..C..C..Q..M..R..K..W..W..S..M..A..S..P..T 

1330 1340 1350 1360 1370 1380 

I I I I I I 

cctgcagaaccttgaaaacatcatcgacacctactcagccaggaccatacagaactacct 
P..A..E..P..*..K. -H..H..R..H..L..Ii..S..Q..D..H..T,.E..L..P.. 
L..Q..N. .L..E..N..I..I..D..T..Y..S..A. .R..T..I..Q..N..Y..L. 
C. - R . . T. . L . . K. . T . . S. .S. .T. .P. .T. . Q . .P. .G. .P. . Y . . R. . T . . T . .W 
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1390 1400 1410 1420 1430 1440 

I I I I I I 

ggtctggcgcctggtgctggaccgcattggtagcctaagccagagattcaaggacacacg 
G..L..A..P..G..A..G..P..H..W..*..P..K. .P..E.-I..Q..G.-H..T-. 
V..W..R..L..V..L..D..R..I..G..S..I*..S..Q..R-.P..K..D..T..R.. 
S..G..A..W..C..W..T..A. .L..V..A..*..A..R..D..S..R..T..H..E. 

1450 1460 1470 1480 1490 1500 

I I I I I I 

agtgaactaccgcaaggcgctgtttggcacaatggtggaggaggtgcgctggcgtgaatg 
S..E..L..P..Q..G..A..V..W..H..N..G..G.,G..G..A..L..A..*..M.. 
V. .N. .Y. .R. .K. .A. .Ii. .F. .G. .T. .M. .V. .E. .E. -V. .R. -W. .R. .E. .C. . 
*..T..T..A..R..R..C..L..A..Q..W..W..R..R..C..A..G..V..N..V. 



1510 1520 1530 1540 1550 1560 



tgtgggctacgtcaacagcaacatggagaacgccgtgggctccctctacgtcagggaggc 
C..G..L..R..Q..Q..Q..H..G..E..R..R..G..L..P..Ij..R..Q..G..G.. 
V. .G. . Y . .V. . N . .S. . N . . M . . E . . N . -A. .V. .G. .S. . L . .Y. .V. . R . . E . .A. 
W. .A. . T . .S. .T. .A. .T. .W. .R. .T..P. .W..A..P. . S. . T . .S. .G..R. . R 



1570 1580 1590 1600 1610 1620 

I I I I I I 

gttccctggagacagcaagagcatggtcagagaactcattgacaaggtgcggacagtgtt 
V. .P. .W. .R. . Q. .Q. . E . .H. .G. . Q . . R - -T. .H. .Q. .G. .A. .D. .S. .V. . 
F..P..G..D..S..K..S..M..V..R..E..L..I..D..K. .V..R..T..V..F. 
S..L..E..T..A. .R..A. .W..S..E..N. .S..L-.T..R..C..G..Q..C..L 



1630 1640 1650 1660 1670 1680 

I I I I I 1 

tgtggagacgctggacgagctgggctggatggacgaggagtccaagaagaaggcgcagga 
C..G..D..A..G..R..A..G..L..D..G..R..G..V..Q..E..E..G..A..G.. 
V..E..T..L..D..E..L..G..W..M..D..E..E..S-.K..K..K..A..Q..E.. 
W. .R. .R. .W. . T . . S. .W. .A. ,G. .W. .T. . R . .S. .P. .R. .R. .R. . R . .R. . R- 



1690 1700 1710 1720 1730 1740 



gaaggccatgagcatccgggagcagatcgggcaccctgactacatcctggaggagatgaa 
E. . G . .H. . E . .H. .P. .G. .A..D. . R. .A. .P. . L . .H. .P. . G . .G. .D. . E . . 

k..a. .m..s..i..r..e..q..i..g..h..p..d..y..i..l..e..e..m..n. 
r..p..*..a..s..g..s..r-.s..g..t..l..t..t..s..w..r..r..*..t 



65 



EP 1 275 733 A2 



1750 1760 1770 1780 1790 1800 

I ...I I I I I 

caggcgcctggacgaggagtactccaatctgaacttctcagaggacctgtactttgagaa 
Q..A. .P..G..R..G..V..L..Q..S..E..L..L..R..G..P..V..I*..*..E.. 
R..R..I,..D..E..E..Y..S..N..L..N..F..S..E..D..L..y..F..E..N. 
G..A..W..T..R..S..T..P..I..*..T..S..Q..R..T..CT..L..R..T 

1810 1820 183 0 1840 1850 1860 



cagtctgcagaacctcaaggtgggcgcccagcggagcctcaggaagcttcgggaaaaggt 
Q..S..A..E..P..Q..G..G..R..P..A..E..P..Q..E..A..S..G..K. .G.. 
S..L..Q..N..L..K..V..G..A. .Q..R..S..L-.R..K..L..R..E..K-.V. 
V..C..R..T..S..R-.W..A..P..S..G..A..S..G..S..F..G..K..R..W 

1870 1880 1890 1900 1910 1920 



ggacccaaatctctggatcatcggggcggcggtggtcaatgcgttctactccccaaaccg 
G.-P..K. .S..L..D..H..R..G..G..G..G..Q.-C-.V..L..L..P..K. .P.. 
D..P..N..L..W..I..I..G..A. .A..V..V..N..A. -P..Y..S..P..N..R. 
T..Q. .I-.S..G..S..S..G..R. -R..W..S..M-.R.-S..T..P..Q..T..E 

1930 1940 1950 1960 1970 1980 



aaaccagattgtattccctgccgggatcctccagccccccttcttcagcaaggagcagcc 
K..P-.D..C..I..P.-C..R..D..P..P.-A..P..I...L..Q..Q..G..A..A.. 
N..Q..I..V..F..P..A. .G..I..L-.Q..P..P..F. .F..S..K. .E..Q..P. 
T. . R . . L . . Y . .S. . Li . .P. . G . .S. .S. .S. .P. .P. .S. . S. .A. . R . .S. . S. .H 

1990 2000 2010 2020 2030 2040 



acaggccttgaactttggaggcattgggatggtgatcgggcacgagatcacgcacggctt 
T. .G. .1*. .E. .L. .W. .R. .H. .W. .D. .G. .D. .R. .A. .R. .D. .H. .A. .R. .Ii. . 
Q..A..L..N..F..G..G..I..G..M..V..I..G..H.-E..I..T..H-.G..F. 
R. .P. .*. .T. . L . . E . .A. . L . . G . .W. .*. . S. . G . .T. .R . .S. . R . .T- .A. . L 

2050 2060 2070 2080 2090 2100 



tgacgacaatggccggaacttcgacaagaatggcaacatgatggattggtggagtaactt 
* . .R. . Q. .W. .P. . E . . L . . R . . Q . . E . .W. . Q. .H. .D. .G. . L . .V. . E . . * . -L. . 
D. .D. . N , .G. . R . *N. . F . .D. . K . . N . .G. .N. . M . .M. .D. .W. .W. .S. . N . . F . 
T. . T . . M . .A. .G. . T - . S. .T. . R . . M . .A. . T . .*. .W. .1. .G. . G . .V. . T . .S 
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2110 2120 2130 2140 2150 2160 



ctccacccagcacttccgggagcagtcagagtgcatgatctaccagtacggcaactactc 
L..H..P..A..L..P..G..A..V..R..V..H..D..L..P..V..R..Q..L..L.. 
S..T..Q..H..F..R..E..Q..S..E..C..M..I..Y..Q..Y,.G..N..Y..S. 
P..P..S..T..S..G..S..S..Q..S..A..*..S..T..S..T..A..T..T..P 

2170 2180 2190 2200 2210 2220 



ctgggacctggcagacgaacagaacgtgaacggattcaacacccttggggaaaacattgc 
L..G..P--G..R..R..T..E..R..E..R..I..Q..H..P..W..G..K..H..C.. 
W..D..t,..A..D..E..Q..N..V..N..G..P..N..T..L..G..E..N..I..A.. 
G. .T. .W. . Q . .T. . N . , R. .T. .T. .D. . S. . T . .P. . L . . G . . K. .T. . L . ♦ I, . 

2230 2240 2250 2260 2270 2280 

I I I -I I I 

tgacaacggaggggtgcggcaagcctataaggcctacctcaagtggatggcagagggtgg 
*..Q..R..R..G..A. .A..S..L..*..G..L..P..Q..V..D..G..R..G k .W.. 
D..N..G..G..V..R..Q..A. .Y..K..A..Y..L..K. .W..M..A. .E..G..G. 
T..T..E..G..C..G..K. .P..I..R..P--T..S..S..G..W..Q..R..V..A 

2290 2300 2310 2320 2330 2340 



caaggaccagcagctgcccggcctggatctcacccatgagcagctcttcttcatcaacta 
Q..G..P..A..A..A..R..P..G..S..H..P..*..A..A..I*..L..H..Q..L.. 
K. .D..Q..Q..L..P..G..Ii..D..L..T..H..E..Q..Ii-.F..F..I..N..Y.. 
R. .T. .S. .S. .C. .P. .A. .W. .1. . S. -P. . M . . S. .S. . S. . S. -S. . S. .T. . M 

2350 2360 2370 2380 2390 2400 

I I I I I I 

tgcccaggtgtggfcgcgggtcctaccggcccgagttcgccatccaatccatcaagacaga 
C..P..G..V..V..R..V..L..P..A. .R. .V. .R. .H. .P. .1. .H. .Q. -D. .R. . 
A..Q..V..W..C..G..S..Y..R..P..E..F..A. . I . .Q. . S . . I . . K. .T..D. 
P..R..C..G..A..G..P..T..G..P..S..S..P..S..N..P..S..R..Q..T 

2410 2420 2430 2440 2450 2460 



cgtccacagtcccctgaagtacagggtactggggtcgctgcagaacctggccgccttcgc 
R. . P , . Q . ,S- .P. . E . .V. . Q. .G. .T. . G . .V. .A. .A. . E . .P. ,G . .R- . L . . R . - 
V..H..S..P..L..K..Y..R..V..L..G..S..L..Q..N..L..A..A..F..A. 
S..T-.V..P..*..S..T..G..Y..W..G..R..C..R..T..W..P..P-.S..Q 
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2470 2480 2490 2500 2510 2520 



agacacgttccactgtgcccggggcacccccatgcaccccaaggagcgatgccgcgtgtg 
R..H. .V..P..L..C..P..G..H..P..H..A..P..Q..G..A..M..P.-R..V.. 
D..T..F..H..C. .A..R..G..T..P..M..H..P..K..E..R..C..R..V..W. 
T. . R . .S. . T . .V. .P. .G. .A. .P. .P. .C. .T. .P. . R - -S. .D . .A. .A. .C. . G 



2530 2540 2550 2560 2570 2580 



gtagccaaggccctgccgcgctgtgcggcccacgcccacctgctgctcggaggcatctgt 
V. .A. .X. .A..L..P.-R-.C..A. .A..H..A. .H.-L..L..L..G..G-.I..C. 
*..P..R..P..C..R..A..V..R. .P..T..P..T..C.-C..S..E..A. .S..V. 
S..Q..G..P..A..A. .L..C..G..P..R..P..P..A. .A..R..R..H..L..C 



2590 2600 2610 2620 2630 2640 



gcgaaggtgcagctagcggcgacccagtgtacgtcccgccccggccaaccatgccaagcc 
A..K..V..Q..L..A. .A. .T..Q..C..T..S..R-.P-.G..Q..P..C..Q..A. . 
R..R..C..S..*..R..R..P..S..V..R..P..A..P..A..N..H..A. .K. .P. 
B..G..A. .A..S..G..D..P..V..Y..V..P..P..R..P..T..M..P..S..L 



2650 2660 2670 2680 2690 2700 

I I I I I I 

tgcctgccaggcctctgcgcctggcctagggtgcagccacctgcctgacacccagggatg 
C. . L. .P..G. . L.. . C. .A- .W. .P. .R. .V. .Q. .P. .P. .A. . *. . H . .P. .G. . M . . 
A. .C..Q..A..S..A. .P..G..L..G..C..S..H..I...P..D..T..Q..G..*. 
P..A. .R..P..L..R..L..A..*..G.-A..A..T..C..L..T..P..R..D..E 



2710 2720 2730 2740 2750 2760 

I I I I I I 

agcagtgtccagtgcagtacctggaccggagccccctccacagacacccgcggggctcag 
S..S..V..Q..C..S..T..W..T..G..A..P..S..T..D..T..R..G..A..Q.. 
A. .V. .S. . S. -A. -V. .P. . G . .P. . E . .P. .P. .P. .Q - .T. .P. -A..G. . L . . S. . 
Q..C..P..V..Q..Y..L..D..R..S..P..L..H..R..H..P..R..G..S..V. 



2770 2780 2790 2800 2810 2820 



tgcccccgtcacagctctgtagagacaatcaactgtgtcctgcccaccctccaaggtgca 
C..P..R..H..S..S..V..E-.T..I..N..C..V..L..P..T..L..Q..G..A.. 
A. .P..V. .T..A. .L..*..R. .Q..S..T..V..S..C..P..P--S..K..V..H. 
P. .P. .S. .Q. . Li . .C. . R . . D . .N. .Q . . L . .C. .P. .A. .H. .P. .P. . R . .C. .1 
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2830 2840 2850 2860 2870 2880 

I I I I I I 

ttgtcttccagtatctacagcttcagacttgagctaagtaaatgcttcaaagaaaaaaaa 
I...S..S..S..I..Y. .S..F..R..L..E..L..S..K. .C..F..K. .E..K..K.. 
C..L..P..V..S..T..A..S..D..L..S..*..V..N..A..S..K..K..K. .K.. 
V..P..Q..Y..L..Q..L..Q..T..*..A. .K..*..M..D..Q.-R..K..K..K. 

2890 2900 2910 2920 2930 2940 

I I I I I I 

aaaaaaaaaaaaa 

K. .K. . K. .K. . 
K. -K. .K. .K. . 
K. . K. . K. . 
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Figure 2 



Comparison of human SEP to most closely related human proteins bv pairwise alignment 

from the blastp algorithm 



Swiss-Prot Protein name 


Whole protein 


Catalytic domain 








SEP HUMAN 


100% (779/779) 


100% (209/209) 


NEP HUMAN 


54% (382/696) 


66% (139/209) 


ECE1 HUMAN 


39% (281/707) 


54% (113/209) 


ECE2 HUMAN 


39% (298/757) 


52% (109/209) 


PEX HUMAN 


39% (284/723) 


50% (108/214) 


XCE HUMAN 


36% (257/710) 


48% (101/209) 


KELL HUMAN 


27% (189/700) 


36% (77/209) 
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Figure 3 



Comparison of human, rat and mouse sequences for SEP bv pairwise alignment from 
blastp (protein) and fasta (coding nucleotide) algorithms 



Species 


Protein 
(%identity) 


Coding nucleotide 
(%identity) 








Human 


100% (779/779) 


100% (2337 overlap) 


Mouse 


77% (690/770) 


82% (2082 overlap) 


Rat 


77% (607/780) 


82% (2109 overlap) 
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Figure 4 



Multiple alignment of human SEP and related human proteins showing catal ytic domain 
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Figure 5 



Multiple alignment of human, rat and mouse SEP proteins showing catalytic domain 
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SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP HUMAN 
SEP^RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEPJIUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 




mgkse vgMvErAg eg krpGFVE GLlvLL LLl gAiVtLGVfYs iGKQLPlL 
* 80 * 100 * 120 

MgPTTE 




SlLhfs ERTvVKR 1R des kSdiCTTPsCVIAAARILqNMDqs PCdnFYQyA 
* 140 * 160 * 180 

1333 



CGGWLRgHVIPETNSRYSgFDj5LRDELEVILKgVLEgjS|3? 

cggwdrshvipetnsrys^fdMlrdelevili<:gvle^s| 
cggwlrihvipetnsrys^fd|lrdelevilkgvleisbt 



CGGWLRhHVI PETNSRYSvFDiLRDELEVILKgVLEdSt qhRPAVEKAkTLYRSCMNQS 
200 * 220 * 240 



iNSQFNRRVLIDLFIWN 
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* 260 * 280 * 300 

|RD§C 
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DDQNSSRHpIYIDQPTLGMPSREYYF 
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DDQNSSRHvIYIDQPTLGMPSREYYF edsnhkVReAYlqFMtSVATmLR D NL»p es 
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vEgLDELglwMDEESKKKAQEKA^ 

VjaiijLDE LfJwMDE ES KKKAQE KAt^QI REQI G'JjPDY I LES^nBMlDEE YS ^LfQFBEDLYFEN 



VdnLDELnWMDEESKKKAQEKAmnlREQIGyPDYILEdnNrhLDEEYSsLtFsEDLYFEN 
* 560 * 580 * 600 



LQN L KflgAQRS L[gKLREKVDgNLW 1 1 G AAVVNAFY S PNRN|2f I V FP AG I LQP P F FS KjgjQP 
iLQNLK^AQRSLKKLREKVDgNLWIIGAAVVNAFYSPNRNjJlVFPAGILQPPFFS^QP 
3LQNLKNi|AOR S LHKLR EKVD^NLW 1 1 GAAWN AFYS PNRNgj I VFPAG I LQP P FFSKDQ P 



gLQNLKnnAQRSLklCLREKVDqNLVJ 1 1 GAAWNAFYS PNRNq I VFPAGILQPP FFS KdQP 

=======cata lytic domain====== 

* 620 * 640 * 660 

ItoIHSSeI 



QBSLNFGG I GMVI GHE I THGFDDNGRN FD KNGNMS'DWWSNFS HBH FfiaQSlaCMI YOYESNflS 
Q&LNFGGIGMVIGHE ITHGFDDNGRNFDKNGNMgDWWSNFS^H FR^QSgCMl YQYj§N|vS 
0iLNFO3IGMVIGHEITHGFDDNGRNFDKNGNMlDWWSNFS^HFffl§QS^CMIYQYC5NSs 



QaLN FGGI GMVI GHE ITHGFDDNGRNFDKNGNMlDWWSNFSarH FrqQSqCMI YQYgNf S 
=============:==-==:= ===cataly tic domain== ======= ============= 



119 
115 
105 



179 
175 
165 



239 
235 
225 



359 
354 
345 



419 
414 
405 



479 
474 
465 



539 
534 
525 



599 
594 
585 



659 
654 
645 



75 



EP 1 275 733 A2 



700 
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WigLADgQNVNGFiS^LGENIADNGGVRQAY KA YLgWjjAEGGKDQgL PGLSLTi^QL FFINY 
WELAD^QNVNGFSfflLGENIADNGGVRQAYKAYLfflwTiAEGGljDQRL PGLWLTYAQIjFFINY 
WELADNQMVNGFsjLGENIADNGGVRQAYKAYLgwlAgGGKDQR 



WeLADnQNVNGFs t LGENI ADNGGVRQAYKAYIj WiAeGGKUgrLiFUijnijl-yauijri* 1NY 
=========== ===========cataly tic domain==== ================== 

* 740 * 760 * ^ 780^ 

SEP_HUMAN : fcT«viM«rcraT§«ga;ra»ra«» 
SEP_RAT 

SEP_MOUSE 

AQVWCGS YR PE FA i QS I KTDVHS PLKYRVLGS LQNLpg F S e a FHCpRG S PMHPm RCRiW 

=============== =======cataly tic domain===========«== = ========= 



OVWCGSYRPEFAEQSIKTDVHSPLKYRVLGSLQNL^Fg^FHCgRGHPMHPj^RCRSjW 
AQ V W CG S Y R P E F A£EQ S I KT DVH S P L K Y R V LG S LQ N L'PjS F S E A F H CfJRG S PMH PjSRCR&W 
AQVWCGSYRPE F Affio S I KTD VH S P L K Y R V LG S LQN L'feG FiS E&i F H C'PRGS PM H PlfoE R C R W 
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Figure 6 



Multiple alignment of human, rat and mouse SEP coding sequence showing catalytic 

domain 
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TGCGCAGGCTGGCTgcGGCaCCAcGTGATCCC GAGACCAACTCc aGATACAGCg T CTTT 
* 440 * 460 * 480 



GACgTCCTgCGgGA^GAGCTGGAGGTSATCCTCAAAG^GTGCTGGAGgATTC^CT^gC 
GAc3TCCTBcGGGAjjGAGCTGGAGGT|ATCCTCAAAG|GGTGCTGGAG?|ATTCggCTp|C 
GAciTCCTgcC-lGAiGAGCTGGAGGTgATCCTCAAAGgGGTGCTGGAG'GATTC^CTQgC 



GACaTCCT CGgGAcGAGCTGGAGGTcATCCTCAAAGgGGTGCTGGAGgATTCcaCTgc U 
500 * 520 * 54 0 



gAGgA|CGgCC|GCfflGTGC-AGAAGGCCAg3ACSCTgTA^CGCTCCTGCATGAACCAgAGT 



C AGc Ac CGc CCg GC t GTGGAGAAGGCCAa G ACa CTgTAc CGCTCCTGCATGAACCAgAG T 
* 560 * 580 * 600 

Scg 




GTGATaGAGAAGaGAGaCTCTgAGCCCCTGCTGaaCgTCTTagA aTGgTa GGAGG t TGG 
* 620 * 640 * 660 




CCtGTgGC aTGGAcAaGTGGAAcGAGACCaTgGGcC t CaAGTGGGAaCTGGAGCGg CAG 
* 680 * 700 * 720 

BEE 



t-TGGCtgTGtTGAACTCgCAGTTCAACAGGCGcGTCCTCATCGACCTCTTCATCTGGAAt 



60 
60 

33 



117 
120 
90 



177 
174 
144 



237 
232 
2 02 



297 
285 
255 



357 
345 
315 



417 
405 
3 75 



477 
465 
435 



537 
525 
495 



597 
585 
555 



657 
645 
615 



717 
705 
675 
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780 
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SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP__HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP JRAT 
SEP" MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP _RAT 
SEP MOUSE 



SEP_HUMAN 
SEPRAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEPRAT 
SEP MOUSE 



SEP__HUMAN 
SEP_RAT 
SEP MOUSE 



GA^GACCAGAACTCCAGCCGGCASgTCATCTACATAGACCAGCCCACCTTGGGCATGCCjS 
SAgGACCAGAACrCCAGCCGGCAliTCATCTACATAGACCAGCCCACCTTGGGCATGCCl 
AgGACCAGAACTCCAGCCGGCABlTCATCTACATAGACCAGCCCACCTTGGGCATGCC 



G Ac GAC C AGAACTCC AGCCGGCAcgTC ATC TACATAGACCAG CCC ACCTT WjGCATGCCc 
* 800 * 820 * 840 




TCCCGgGAGTACTAtTTCaAgGa GaCAgCaACCg aaGGTa CGGgAAGCCTACC t GcAG 
* 860 * 880 * 900 

gGT _ __ _ 

AT 




.GGTGCTGgjAg 



fSCAjSC TGGCCAAgG CC AC: , 
|CA[33CTGGCCAA|GCCAC? 
jjjC AffiCTGGC C AA&GC C ACE 



TTCATGacgTCAGTGGCCACtaTGCTgaGGaaaGAcc gAACCTGcCCagGGAgAgCg c 

* 920 * 940 * 960 

Tj 
A| 

TGGTGC aGGAGGA ATGGcg cAGGTGCTGgA CTGGAGACa C A t CTGGCC AAcGCCACg 

* 980 * 1000 * 1020 

s&aS 



GTcCCCCAGGAGaAaAGgCAtGAtGTCAccGCCcTGTAcCACCGaATGGgcCTGgaGGAG 

* 1040 * 1060 * 108 0 

SAAGCCAl5"B5ii^CfffEP55SS5 



nT^CA ^T^<^G TTTGG5CTGAAGGGgTTTAACTGGACTCTg?TCATACAAA^GTGj^ 
CTgCAG^^^^GGTTTGGScTGAAGGGp?TTTAACTGGACTCT^TTCATACAAA|^GTG^Tp 
CTQCASiA^GGTTTGaiCTGAAGGGGl^TTAACTGGACTCTgTTCATACAAA^^TGgTl 



CTgCAggaaagGTTTGGtCTGAAGGGgTTTAACTGGACTCTcTTCATACAAAacGTGcTg 
* 1100- * 1120 * 1140 



TCtTCTGTg AAgTcgAGCTGcTcCCagATGAGGAgGTGGTGGTCTAtGGCATCCCCTAC 

* 1160 * * 11 80 * 1200 

CA| 

Tf — 

|T| 

CTGg AGAAt CT t GAg g A ATCAT t GAc a CTaCtCAGCacgGACCaTgCAgAACTACCTG 
1220 * 1240 * 1260 

3caSaH1a 



CTGjjAGAAgjC' 

CTGpAGAA|C' 

ctg|agaa%c 



CT^CillCAGCB^GGACCAT^CAGAACTACCTG 
CTQcgCAGC^gGACCgT^CAgAACTACCTG 

CTt^C{BCAGCi§GGACCAT^CAB;AACTACCTG 



GT^GGCGCCTGGTGCTgGAgCG^TgGG^GCCTgAGCCAGAGATTCAAgGAgaCgjCG 
GT^GGCGCCTGGTGCT^GA^CGiATgGG^GCCTpAGCCAGAGATTCAAgGA^CgCGlS 
GT§TGGCGCCTGGTGCTiGApCGSAT^GGiAGCCT.^AGCCAGAGATTCAAAGAffi§c|CG| 



GT TGGCGCCTGGTGCTaGAtCGcATtGGcAGCCTgAGCCAGAGATTCAAaGA gCgCGt 
* 1280 * 1300 * 1320 



GtG^CTACCGCAAGGCGCTGTH^GjgA^ 
GTGEACTACCGX:AAGGCGCTGT#<|GG^cJ!^^ 

GTGjACTACCGCAAGGCGCTGT^GG^C^^jsgTGGAGGA^GT^CGCTGGCGgGAjlTGT 



GTGgACTACCGCAAGGCGCTGTacGGcACaACCgTGGAGGAgGTaCGCTrGGCG GAgTGT 
* 1340 * 1360 * 1380 



GTcaGCTAtGTCAACAGcAACATGGAGAgcGCCGTGGGCTCCCTCTACaTCAaGcgGGCc 
* 1400 * 1420 * 1440 



TTC t CcaagGACAGCAAGAGCAtgGTCAGaGAgc r A i tUAg AAUa TacGGt CCGTGTTT 
* 1460 * 1480 * 1500 



GTGGAgA^CTGGA^GAGSTG^CTGGATGGA^GAGGAaTCCAAGAASAAGGCgCAGG^' 
Gl'GGAgA^ScTGGA§GAG2TG^^ CTGG ATGGA^GAGG AST CCAAGAA^JaAGG CpjC AG G A& 
GTGGAgA^SCTGGABGAG^TGA^CTGGATGGA^GAGGA^TCCAAGAAlgAAGGC^CAGGA^ 



GTGGA t Aa cCTGGAc G AG c TGaaCTGG ATGGAcG AGG AaT CCAAG AAg AAGG CCCAGG Aa 
* 1520 * 1540 * 1560 

3gcSH 



AAGGCCa TGAa t ATc CGGGAa CAGATc GGc t ACCCTGACTACAT 1 1 TGGAaGA Aa AAc 



777 
765 
735 



037 
822 
795 



897 
882 
855 



957 
942 
915 



1017 
1002 
975 



1077 
1062 
1035 



1137 
1122 
1095 



1197 
1182 
1155 



1257 
1242 
1215 



1317 
1302 
1275 



1377 
1362 
1335 



1437 
1422 
1395 



1497 
1482 
1455 



1557 
1542 
1515 
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1580 



1600 



1620 



SEPJiUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP RAT 
SEP "MOUSE 



•TCTggGAGGACCTGTAWlTTGAGAAC 
'TCT^GAGGACCTGTAmTTTGAGAAC 

tct@3gaggacctgta;4tttgagaac 



AgaCaCCTGGAtGAGGAa I ACTCCAgTC rGAC t 1 1 c I catjAQjUAA-<- i^ihu in 

* 1640 * 1660 * 1680 



gr-npTgnAnAACCTCAAG ?^^e{^ GCCCAG»GG7AGCCTCAgeGAAGCTTCGGGAAAAGGTC- 
SJcKcTfE CAGAACCT C AAGi^f G?3^GCCC A^SG GAG C CTGA^G AA0CTT CGGG AAAAGGTG 
^GBcTfljCAGAACCTC^G^#MGCCCA^|cGAGCCTCA^GAA^CTTCGGGAAAAGGTG 



gG CTt CAGAACCT CAAGa a caa tGCCCAgaGGAGCCTCAaGAAgCTTCGGGAAA ac*<j IX* 
* 1700 * 1720 * 1740 



GACC^AATCTCTGGATCAT^GGGGCgGCgGTGGTCAATGCgTTCTACTCCCCAAACgGA 
GACCA^GAATCTCTGGATCATpGGGGCffiGCftGTGGTCAATGCHTTCTACTCCCCAAACA^GA 
GACcilAATCTCTGGATCATiGGGGCjGCAGTGGTCAATGC^TTCTACTCCCCAAAC^GA 



GACCagAATCTCTGGATCATcGGGGC t GCaGTGGTCAATGCaTTCTACTCCCCAAACaGA 

=====:=catalytic domain===== 

* 1760 * 1780 * 1800 

SEP_HUMAN - ^ 
SEP_RAT 

SEP_MOUSE : ^W^Vra^^ C^ft^«f^^ : 

AACCaGATcGTcTTtCCaGC GGGATcCTCCAGCC CCCTTCTTCAGCAAGGAcCAaCCA 
========«=> ==== ==== = = ====cataly tic domain===== ======= ========= 

* 1820 * 1840 * 1860 
SEP HUMAN ~ ~ ™" 



X'C^GATgGTgTTgCCgGCSGGGAT^CTCCAGCCgCCCTTCTTCAGCAAGGAgCAgCCA 
^CCSGAT^GTaTTttjCC^GCgGGGATilCTCCAGCCgCCCTTCTTCAGCAAGGASCAKCCA 
" CC^GAT^GT^TTftcciGCaGGGATScTCCAGCC^CCTTCTTCAGCAAGGA^CAlcC 



SEP__RAT 
SEP MOUSE 



CAG§CCTTGAAgTT[|GGgGGCATjj|GGGATGGTGATgGGpCACGAGATCACgCACGGCTTT 
CAGlcCTTGAAffiTT^GgGGCATgGGGATGGTGATgGGgCACGAGATCACgCACGGCTTT 

caghccttgaa^ttSggBggcat^gggatggtgatIgg^cacgagatcac^cacggcttt 



CAGg CCTTGAAtTT tGGgGGCATcGGGATGGTGATt GGgCACGAGATCACa CACGGCTTT 
==== = ====================catalytic domain======= ======== ====== 

* 1880 * 1900 * 1920 

SEF_ITUMAN 
SEP RAT 
SEP MOUSE 



U AjftGAWAAffi!j\J«^ OCU-Lf iV^ _ J. |gvjrt\^rtrt^JiV^U\Jsj^rt«.W-i. J. 1 xj wijj i uvjni.^.-inv. «. * %,| 

GASnGAgAA(S3G$CG(£AACT^ 

GA|GA^AA^GG^CG£^CTTiGACAAGAA§GGCAACATG|TGGAgTGGTGGAG^AACTTC 



JCG^\CTTgGACAAGAAMGGCAACATGgTGGAgTGGTGGAG,!ilAACTTq 



3G$CG|AACTTjg< 



GAt GAtAAt GGt CGgAACTT t GACAAGAA t GGCAACATGcTGGAcTGGTGGAGC AACTTC 
================== =====cataly tic domain===================== 

1940 * 1960 * 1980 
SEP HUMAN . „ tl „ ^ 

I 



SEP_RAT 
SEP MOUSE 



TCftifflCCCk'GCAC T TCC^yt^G C AGT CjAlB AjQTG'<5 ATG ATj^TA^CAGT ACj^G C AAC TB CT C 
TCppCCC§GCACTTCci||^ 
TC$$CCCSGCACTTCc||i|^^ 



TGGGABCT^CAGAC^SCAGAAgGTCAACGGATTCAg^CCCTgGGGGAgAACATffiG 
TGGGA^CT^CAGAC?L^CAGAA^GTGA^CGGATTCAG^ScCCTGGGGGA^AACATgGC 



TCggCCCgGCACTTCCgacAGCAGTCacAgTGcATGATcTAtCAGTACgGCAACTtCTCt 
======= ================cata lytic domain== ======== =========== 

* 2000 * 2020 * 204 0 

SEP_human - BK«w^r^ri««M*w*r^ w^r™ne»K«£?fi»{e(efi* mtwti&zwtm merawsATO - V ■„ ■ 

SEP_RAT 
SEP_MOUSE 

TGGGAaCTaGCAGACa AcCAGAA t GTGAACGG ATTCAgca CCCTcGGGGAgAACAT t GCc 
= = ================ ^r^sacata lytic domain===================== 

* 2060 * 2080 * 2100 

SEP_HUMAN : feKVkfeVAES SlG^Sra^^ 

SEP_RAT 

SEP MOUSE 




SEP__HUMAN 
SEP_RAT 
SEP MOUSE 



SEP_HUMAN 
SEP_RAT 
SEP MOUSE 



G AC AACGGaGG t GTGCGg C AgGCa TAc AAGG C t TACCT a c aGTGGcTgGC t G A GGcGGC 
=================== ====catalytic domain=-=================== 

* 2120 * 2140 * 2160 



AaaGAc CAGcg a CTGCCg GGa CTGa Ac CTg ACC t ATGc CAGCTtTTCTTCATcAACTAT 
^^====== ======== = ==== = catalytic domain=====»«============== 

* 2180 * 2200 * 2220 



GCCCAGGTGTGGTGgGGGTCCTAiSgGGCCgGAGTTCGCC^TCCAgTCCATCAAGACgGA^ 

gcccaggtgtggtg^gggtccta^Aggcx^gagttcgccMtcca^tccatcaagacagaS 
gcccaggtgtggtg^gggtcctaslggcc^gagttcgccgtccagtccatcaagacggajg 



GCCCAGGTGTGGTGtGGGTCCTAcaGGCCgGAGTTCGCCaTCCAgTCCATCAAGACaGAc 
=======================catalytic domain======== ============= 

* 2240 * 226 0 * 2 280 

SEP HUMAN : re»M*Wfl«Sroo5g3Gk1&^ 



SEP_RAT 
SEP MOUSE 



GTCCACAGTCCSCTgAAGTACAGGGTgCTGGGgTOSCTgCAGAACCTG£CS3gCTTOgC 
GTCCACAGTCC#CT|AAGTACAGGGTgCTC^ 
GTCCACAGTCC^CTiAAGTACAGGGTjei^GGjaTC^CT^CAGAACCTggC^GSCTTCiCf 



GTCCACAGTCCtCTtAAGTACAGGGTgCTGGGcTCaCTaCAGAACCTgcCaGgCTTCtCt 
====«=============== ===cataly tic domain^ ============== ====== 
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SEP_HUMAN 
SEP_RAT 
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2300 



2320 



2340 



C^TTCCACTGjECgCGgGGCAgCCCCATGCACCCqAgGgAGCGATGgCGCgTgTGG 

GA{S£C§TTCCACTG<^ 
GAGGCBTTCCACTGSGC'fe 



GAggCgTTCCACTGccCaCGaGGCAgCCCCATGCACCCcAtGaAgCGATGtCGCaTcTGG 
======== ===============cataly tic domain== ====== ============= 



2337 
2322 
2295 



80 



EP 1 275 733 A2 



Figure 7 



Phvlogenetic analysis by Neighbour-Joining Distance method expressed as a radial tree 
derived from multiple alignment of whole SEP-like proteins 
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Figure 8 



Phylogenetic analysis by Neighbour- Joining Distance method expressed as a radial tree 
derived from the catalytic domain region of the multiple alignment 




i-854 



82 



EP 1 275 733 A2 




83 



EP 1 275 733 A2 




EP 1 275 733 A2 





86 



EP 1 275 733 A2 




87 



EP 1 275 733 A2 




88 



i3 



EP 1 275 733 A2 




89 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^S^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
(^3)gray SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



